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You get only one of Plymouth’s 
4 vital Features in either of the 
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NOT AN ADVERTISEMENT 
NOT A CATALOG * 


21,000 practical motorists advise 


you out of their own experience 


This 80-page book brings you the advice of 211,000 
motorists (owners of all makes of cars) who re- 
sponded to our 1933 consumer research surveys. In 
other words, itis a sequel to our recent questionnaire, 
“The Proving Ground of Public Opinion. 


It gives simple explanations of new features and 
technical terms which you may have found confusing. 
It describes the new advancements in motoring com- 
fort, convenience, performance, economy, etc. 


It includes convenient “check sheets” for your per- 
sonal use in planning what you want in your next car. 


Briefly, it is designed to assist you in choosing, from 
among the many good cars on the market, the one 
particular make and model that will best suit your 
individual needs. 


*Of course, we naturally hope that it may belp General 
Motors sell more antomobiles—although the names of 
General Motors cars are wot even mentioned, except 
back on Page 80. 


———Send for FREE copy—— 


CUSTOMER RESEARCH STAFF 
GENERAL MOTORS, DETROIT 


Pease send me, without obligation, (oe copy of your new Bo-page, oa. 
siversising book "The Automobile Baye 
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The Greatest Fund of Encyclopedic 


INFORMATION 


Ever Offered in ONE Volume 


Here is an amazing book that offers you the complete scope of a liberal education in 
‘one splendid volume at an astonishingly low price. From four years of College train- 
ing you would not retain half the knowledge contained in this one great book. Here 

‘marvelously quick and easy means to self-instruction on every subject of edu- 
jonal value. 


Never before has so much valuable information been gathered into one handy vol- 
lume. 22,000 articles covering every branch of human knowledge are at your finger 
Upa for quick reference or for aystematic reading. ‘The list of subjects which follows 
gives you only'n glimpse of the amazing wealth of knowledge in this marvelous book. 


ILLUSTRATED. 


WISE & CO. 


‘and these are only a handfal From 22,000 subjects! i ey 


tke MODERN ENCYCLOPEDIA 


Never Before Has So Much Valuable 
Information Been Gathered Into 
ONE HANDY VOLUME. 

‘This is an astounding, volume—s REAL Encyclopedia in 
scope, meeting every relerence nend—yet ail in ONE conven: 

Fent Solum "Is based on 8 
the exsential facts om every 0b) 


space on wnoecesaty. lonkoviod sia AT BOOK STORES 
has been posible ts cover the rapae of TWENTY bie books OR MAIL COUPON 


In ONE coovenient ‘volume. "Nov more tedious wading 


re quickly found 
ow the Inlormation 
Siompest woeds. Thin 
‘foe: Think of the ease sd sip 


attr The Enercon 


2,000 Articles ies neh. Hee te sarc iy 
1,250,000 Words ‘rally woe” Here's the biggest value ia Knowledge Fouve ever 
Over 1,300 teen olered 


Examine It on Approval 


1,160 Hato 
‘Send No Money 


Sine 6x9 13% Inches 


You may have this great book for fre examination and jodee 
blr for yourself its amazing value. Just sian and send the ovo 
Index pw” “The Modern Eacyelopedia ad the 7-pane Medera Ass 4 CITY 


Ail be test sou prepaid. "Vow may" either return the Ency 
lopedia ant ome nothing or ep it and sead $1.00 4 moat 
fot the Special Price of $3.80 has been pasts dn any ease 
You Keep the Atlas frce.” Ala the coupe foray 
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Everything 


You 


WITH, pocketknife, some single- 
edged razor blades, and a few simple 
tools that are to be’ found in every 
household, anyone can now build a 
beautiful 12 in. long model of the power 
ful new U, S. battle cruiser Indianapolis 
Our compiete kit of materials makes it 
easy—so easy, in fact, that the man or 
boy who has never before constructed a 
model is certain to be entirely successful. 

‘The kit contains the hull block sawed 
to the correct outline and with the 
various deck “steps” cut out. With such 
a good start, you cannot fail to lay-out 
he rest of the work accurately, especially 
§ there is a blueprint and an illustrated 
instruction sheet, to guide you, 

Tn addition, there are seven pieces 
white pine for making the various tur 
deck units, and lifeboats; round stock for 
the funnels and towers; sheet metal for 
rudder, propellers, shaft braces, and an- 
chors; ‘cardboard of the correct’ thickness 
for the funnel bases, turret mounts, and 
other parts; soft wire in two sizes for 
masts, derricks, guns, davits, cross arms 
flagpoles, and the like; an’ envelope of 
casein glue, and three bottles of the’ high- 
est grade enamel 


Postpaid Complete $1.50 


Popular Science Homecraft Guild, | 
381 Fourth Ave, New York, N. Y. 


Please send me a. complete construction 
Li seth enamel finishes and’ blorpeat for 
building a 12cin. model ofthe U- & crises 
Tndianpeis, Vinclone $1.50 
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ever presented in electric refrigerators. 


Take Your Choice! 


Within the new Monitor Top is the, same famous 
wealedsin-neel mechantem that made redgertor 
story. Its record of dependable refrigeration service 
fs unparalleled. Buile for s lfecime, i requires no 
attention, not even oiling. Distinctive in design, the 
GE Mocitor Top is universally recopnized ‘as the 
Standard of Excellence—and is lowest imultimate cost 


The new de luxe G-E fat top model has 
of style thae will lend a new modern not 
Kitchen. Here's new beauty of design, conv 
features and performance capacity to be found ia 00 
other popularpriced model. 


See these syle leaders at your General Electric refiger- 
stordealer andalso note the complete line of snd: 
ard G°E Monitor Top and flac top models -- 
Sand price to mect every requirement. 


For your nearest dealer see “Refrigeration Electric” 
in the classified pages of your telephone book. 
General Electric Company, Specialty Appliaace 
Sales Dept, Section M-4, Nela Park, Cleveland, Ohio. 


General Electric 
Features 

ae yb 

aes leas estes 


runtltceres more ietaner 
“Temperature control for 
iow frecena, refine. 
‘niecerupeed when 
‘Scfrosting 
Aatomati incetior lishing, 
‘Ausiliary foot pedal door 
New moders hardwi 
Deluxe Monitor Top model 
completely eaulpped wich 
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MAKES FINISH 
LAST LONGER! 


oa: pee 


24 


SIMONIZ 
Your Car and It Will 
Stay Beautiful for Years 


How long will your car’s finish keep 
its sparkling beauty? Years if it's 
Simonized . . . months at the most, 
ifit's not. SoSimoniz your car! You 
must if you want the finish to last 
and stay beautiful. 

Weather and dirt play havoc with 
a car's finish. Only Simoniz stops 
them! It guards the finish no matter 
where you drive, makes it last longer 
and keeps colors from fading. 

‘You'll enjoy Simonizing your car. 
It's amazingly easy! The wonderful 
Simoniz Kleener restores lustre to 
dull cars in a jiffy, Simoniz protects 
the finish and makes the beauty last. 
‘THE SIMONIE COMPANY, CHICAGO, U.S.A 
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SIMONIZ 


‘THE SECRET OF 
LASTING “BEAUTY 


« Little 
PROGR 
these who makeit... 


Ne. $ of a SERIES 


WILL WE HOP THE OCEAN ON 


CHioating Islands? 


FLOATING islands of steel! Landing 
decks, with six acres of space, to make 

the ocean safe for commercial flying. Hotel 
quarters, machine shops and tremendous storage tanks for fuel. 
An understructure built so as to allow giant waves ro pass through 
without breaking against the platform or even rocking it! ‘This 
was the vision of an engineer ten years ago: 


The vision took shape . . . a tiny model was made . . . the first 
and only public notice appeared . . . in Popular Science Monthly. 


Ten years later, in November 1933, the newspapers were full of 
it. Some skeptical, others enthusiastic. ‘The Government has 
been said to favor a $1,500,000 appropriation for building a quar- 
ter-section of one “seadrome.” If tests prove successful, five will 
be constructed and placed at five-hundred mile intervals across 
the Atlantic. 


‘Some men knew about it before. Men who realize the necessity 
of keeping astride of new developments that may affect their own 
business and who also know that the best way to do this is to 
watch the pages of Popular Science Monthly. SEVEN YEARS 
AGO they read in this magazine the first complete story of the 
"seadrome"—under the title of “Will We Hop the Ocean on 
Floating Islands?” 


Not that these floating islands are now an accomplished fact. 
Their practical value is still to be demonstrated, But the impor- 
tant point is that the “seadrome” is a new invention, a new de- 
parture in mechanical science. It will call for new construction 
methods, the possible development of new materials. 


‘Thus, it is like a hundred other inventions that involve new con- 
struction problems. It is typical of the thing which makes it 
necessary for men who are keenly aware of the influence that 
progress may have on their own affairs to read Popular Science 
Monthly. 


‘That's why nearly half a million of them search the columns of 
this magazine every month for news of new and useful develop- 
ments which may mean new profits for them. Here they have the 
news monthly of progress—the timely and accurate source of in 
formation which keeps them one step ahead of the world 
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Two of you 


AND A CANOE 


Avoxe in 2, world apart from people. 
oeeXn Old Town brings the wonder of 
wild outdoors, Go: places eal 
Tinves Fish, Camp. Hunt 


‘Old Town Canoes are modeled after 

1 hark. Balanced. | Re- 
‘to last for years 
ialog. 


a Wee fra fee 
lany models for padilling. an 
Spomon: Squareatera, Also man 
cubonrd huts ieiodig eloed 
amily tse. Rowboat 
‘Gla Town Canoe Cox 
‘Old Town, Maine. 
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“You Don’t Have to be Rich to 
RETIRE at 55 on 


‘200 A MONTH” 


“LL DRAW an 
income of $200 
1 month fer the rut 
of my life, 38 s000 
as T'm 55," said a 
certain man who 
was discussing his plans for the farure, 
“How can you do it on year salary?” 
asked his friend 
“Easy,” said the first man. “I'm buy- 
ing a Retirement Income on the instal 
My income of $200 a mooth 
and it's guaranteed 
for life. No depression ean stop it. 


“What's more, if T should drop out of 
the picture bfere my retirement age, my 
wife would get a regular monthly income 
for the rest of her life.”* 
“That sounds good,” said the other, 
but what if you're totally disabled, a 
can't make your payments?” 
“*Tdon't have to worry about that 
cither. If, before [reach 35, serious illness 
‘or accident stops my earning power for 
six months, then—so long thereafter as 
remain disabled—my installments will 
be paid for me, and 
Til geea Disabil 
income besides. 


"Fine," said the 
other. "Can you 
tell me how much 


“oD 
PHOENIX 


MUTUAL 
INSURANCE COMPANY 


Home Ofice: Hartford, Cons. 
‘estate im 1858 


this new Retire- 
ment Income Plan 
would cose me? 

“How much you 
need £0 save each 
month depends on 
how old you are, when you want to 
retire, and the size of the income you 
will want. 


Vhy don’t you write for the book 
called "The Phoenix Mutual Retirement 
Income Plan’? They'll send you a copy 
free. Ie tells all about how the plan 
works."” 


AN INVESTMENT THAT PAYS, 
DEPRESSION OR NO DEPRESSION 


Here's yoer chance to find out how Little 
ie cont to retire at $5, 60, oF 65 with a 
monthly income of $100, $200, $300 or 
A24-page book tells all about this new 
plan backed by the Phoenix Mutual, an 
S3-yearold company, with over half a 
billion dollars of insurance in force. No 
cost. No obliga- 
tion, Send for your 
copy of this free 
book today. The 
coupon is for your 
convenience, 


Prone Morass 
Lave tnaunanen 6 
51 Bim St, Hereford, Coun, 


Send me hy mail without obligation, 
your new book describing Tux Puosnes 


Why TOM got 
the first 


YEAR ago Tom beyan to submit 
is ideas in cleat, concise type- 
investigated 


ley was putting 
‘on paper at night. The other day Tom 
gota raise. 

A typewriter helps you to organize your 
thinking. If you have any kind of writ- 
ing to do... .advertising, reports, sales 
analyses letter jess artcl 
1 book 


to paper. 
Easy to own a 
Remington Portable 


LIBERAL FREE TRIAL 


‘Yeu can lars to typewrite quickly. Many pro. 
fessional writers secure very saialactry ypeed 
without ever mastering a “touch” system. Ax 

dea 10¢ 3 day buy the latest model brand 
relation Remington Portable with stand- 
ted Leybourd and handsome carrying case. Tey 
at home we atte oer fe red 
now «send the coupon today of ask your 
(eal fora Remington. 


MAIL COUPON TODAY 


REMINGTON RAND INC. 
DEFT. 340i BUFFALO, N.Y. 

Please tll me how can buy 2 new Rem 

roe fr only oe day. Also ence 


Name 
Adrs - 


IGHTING 


Your 


‘sil fall on oh 


Home Workshop 


DEQUATE lighting is 
the first requisite of 
a well-equipped home 


workshop. Almost 
‘more important than the tools and benches 
is the illumination of the work. Poorly 
lighted quarters are no better fitted for 
ormiorking’ oe ode aking thn they 
te for readig. 

‘A bare bull dangling from the ceiling 
may give a bright light, but its harsh, 
lating globe is a menace to the eyes and 
frasteful as well. "To be safe, pleasant, 
4nd economical, a shop should ‘be lighted 
evenly, with corners and shelves as. well 
Ss betches clearly. visible. Main lights 
Bed with elie or sabes sould be 
supplemented. with portable local lights 
bean be placed where tney-wil do the 
Bechase no two shone ly alike, 

tse no two shops are exactly alike, 
it is impossible to give any hard and fast 
rules that will apply in all cases. ‘There 
fare, however, general suggestions that will 
ip you to light your shop efficiently 
and according to the best practice. 

“The fist step in securing just the right 


By R. M. BOLEN 


Secretary, Popular Science Institute 


amount of ilumiation iso check the 
existing light sources. In this portion o 
the work, you can enlist the free services 
of your lighting company. Most power 
and light companies now maintain a crew 
of lighting engineers. arming them with 
vest-pocket foot candle meters that give 
a direct reading of the light available at 
any point. They will be glad to send one 
of these representatives to your home to 
test the lumination, Whe 
ments have been made, suggestions will 
be given regarding’ the’ illumination ‘re- 
quired, 
‘Coupled with the intensity of the light 
are the factors of direction and 
Lamps used without reflectors, 
nce, create a disturbing 
2 great portion of the 
ceiling instead of directing it down to the 
Working plane where it is most needed. 
‘A single, wellshielded light source in 
the center af your (Continued om pate 9) 
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LIGHTING YOUR 
HOME WORKSHOP 


workshop ceiling may give ample illum- 

tation for movement around the shop, 
‘but when machines located near the walls 
must be used, it will throw dangerous 
shadows on the work. For this reason, 
local lighting at each individval machine 
forms an important feature in a well 
lighted shop. Wherever possible, shadows 
and glare must be eliminated. 


‘The size as well as the shape of your | 


shop has a direct bearing on the best 
method of illumination, Also, the type 
of work that forms your particular hobby 
should be a deciding factor in your choice 
of lights. Ship-model rigging, jig-sawing, 
routing, staining, and finishi 

tion afew types of wor 

best possible illumination 
and fatigue are to be avoided. 

Convenience of control also is an im- 
portant consideration when planning the 
lighting equipment in a shop. Switches 
and plug-in receptacles for portable tools 
should be placed conveniently. If pos: 
sible, lights and power tools should be 
rigged on. separate circuits to insure light 
even if a short-circuited cord or motor is 
plugged into a receptacle and blows a 
fuse. The fuse cabinet also. should be 
conveniently located on the wall where it 
will be readily’ accessible in emergencies, 

‘Other factors entering into the home 
workshop lighting problem are the height 
and finish of the ceiling, the cleanliness 
and color of the walls 

‘With all of these factors in mind, the 
Popular Science Institute has prepared a 

oklet entitled, “Lighting Your Home 
Workshop.” It deals more specifically 
with the problem of illumination than an 
article of this length possibly could. The 
booklet discusses ina detailed step-by 
step manner ideal workshop layouts from 
a good lighting viewpoint. It will help 
you to place switches, iocate outlets 
Choose the right type of lamp and 
Rector, and install focal lighting that will 
eliminate shadows. 

To assist you even further with your 
particular prablems, a prepared form that 
will enable you to tell us about the exact 
conditions existing in your shop is in 
cluded with every booklet. By filling it 
out, noting on it any questions you have 
and returning it to us. you will make it 
possible for us to endeavor to supply you 
With the necessary’ information, 
he, obtain this new booklet use coupon 


Popular Science Institute 
381 Fourth Ave, 
New York, N.Y 
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Is YOUR light 
WORKING WITH YOU 


‘O MAN can work properly if he 
can't see properly. That is why 


workshop lighting must be good. If 
your lighting is poor and working 
against you, either your work suffers 
or you strain your eyes. Play safe, Find 

‘out if your lighting is good. 
Teast it. You can make the test yourself 
-this simple way 


Free—the new Westinghouse 
Lightograph Check Chart 
Just drop in tonight at your nearest 
Authorized Westinghouse Mazda Lamp 
Dealer and ask him for one of the 
new Westinghouse Lightograph Check 
Charts. It is a simple chart for testing 
the places where you read or work for 


Get Your 
Moneu's Worth 

Whew you buy lamps bus Westinghouse 

Mazda Lamps. The couple of pennies 

yo save in busing cheaper bulbs result 

in loxt dollars in wasted current. For 

the trae priceef any lamp is written, not 


on is price tag, but on your lighting bls. 


TRULY 


.. Or against you? 


Westinghouse 
-covomscat LAMPS 


in Zones. Your dealer will be 
glad to give you this chart without 
charge—and with it you ean determine 
whether, unconsciously, you may be 
straining your eyes every moment you 
work or read, 


Eye-str 


Important: Save this asa reminder, Act 
today. If it is inconvenient to call at 
an Authorized Westinghouse Lamp 
Dealer's store, fill out and mail the 
coupon below, and we will send a 
Lightograph Check Chart, free, by re- 
turn mail. But do one thing or the other 
today. Your eyes are your 

most precious possess 


Every house needs Westinghouse 


MAZDA 


OurRea 


Here’s a Red-Hot Argument 
About Heat that Isn't Heat 


‘Tas is an answer to M. K.. Los Angeles, 
Cali, who appealed to. the Einsteins ‘who 
read Portia Screxce Moxtany, We think 
that it he had consulted some good 

pedia he would have had no trouble with his 
Problem, The quips seems to emcee the 
ature of heat and of course every 
Knows that ‘beat is 

not heat unless it 
has some material 
thing to. effect. In 
the frst case, if M 
K, could actually go 
10 the sun, he would 
et pretty. hot be- 
‘ause his body would 
onduct Wat Out in 
space, where t 

fs nol matter, there 
Fe no heat, because 
ther inhi to 
conduct heat. Th the second case, the sur- 
fice of the moon is hot because the moon 
itself acts as a conductor. On the earth the 


feflecs the heat that tes fron 
Since the moon has no atmonphere, its heat 
aeane_ rap casing violent changes in 


temperature, Of course, the air itself is a 
conductor, but the thinner it ets the less 
hheat it Will absorb, “Therefore, the further 
you go from the earth, the colder it ets 
SF. E. Scand C. J.C, Littleton, N, He 


If the Whole 5,000,000 Agree, 
Your Suggestion Is Good 


oh and ideas go, 'with, he stamps 
in'your magarie you" have information on 
Boatbuilding talerocopeal work and rll: 
roading habbie Why’ not incl stamp eo 
iecting? Ti a aience in Ill. Waterman, 
ditere hnd ‘apr, separatist 
srl diferent type, re very ine 
{treiing. ‘The tarps of today show scien 
tifepeoeren, seorraphical location, type 
‘at people, and moun men. All inal stamps 
Contain a preat variety of knowedke. 1 no- 
tied nope of your taues two, paces de 
fete tote acne of amps. Why aoe 
cep itp 8.8 Fer- 

Sl department ta 
tach liste? Do you 
Kove that i ee 


Population. of the 
tomb te ot 
Tediana and Mary 
and” Also you 
should remember 


Anchored Airports At Sea 
Safe Only During a Storm! 


storm. How are they going to keep the struc- 

ture from riding the ‘moor st 

Int, the bight of the 

for ight and contrary 
how will it 


it 
dite athwart the moorings, how will fee 
itsel oF how can it be towed clear? There 


Storm. And at such times, of course, while 
the port would be safe, it would be impos 
sible for planes to fy and the refuge would 
be useless—J. MeC, Leonia, N. Je 


Speed of Gravity Waves Is 
Worrying This Reader 

Here is a problem that_ 1. hope some 
fe of your seaders can explain for me: 
We are told that the waves of gravity are 
the shortest of all waves, but what about 
their speed? For instance, let’ take a com- 
mon plank, four 
Inches wide and ten 
feet Yong, weish- 
ing fifteen pounds. 
When the plank is 
Tying in a horizontal 
position, the pall of 
Fravity acts throush 
theee and) a half 


difference betwen plus and minus. gravity 
NUL, Seattle, Wash. 


Building His Own Library 
of Priceless Information 


period of time. 1 cannot help but wonder a5 
fe the ant vae of thi EY enor 
twelve Years from. now, especially if it 

added to month by month as it most eer~ 
tainly going tobe. MED, Van- 


Cry from Oklahoma for 
More and More on Radio 


Do vow realize that many of us western 
readers have failed to express our thoughts 
in Our Readers Say, and yet we wonder whi 
¥ou don't print the kind of articles we want 
We seem to take it 
for granted that you 
can read our 
thoughts, so we just 
rave te ourselves 
‘when we find our 
favorite article left 
‘out. T want more 
Ad more radio! ty 
pal and T spend al 
Sur spare time 
dios, and 1 know 
‘here are thousands 
‘of others that are 
4s interested in radio as we are, The articles 
you are printing about radio are good but 
there aren't enough of them, All You radio 
fans please write the editor and” help me 
hhim to ‘print, more articles on radio! 
Why don’t you print an article on one-tube 
sets? T'don't know about the rest, but T 
Know I ‘have mote fun fooling with ‘one 
tube sets than I'do with four- and five-tub: 
ers, But you 6 
articles you. 


H,"Je, Watonga, Okla, 


“He Bees and “She” Bees Are 
Now Properly Classified 


‘Tas bee stuf, which has recently popped 
‘up in Our Readers Say, isn't a matter of sx. 
Hs-s matter of no a: CB. of Cama, 
D. of San Antonio, Texas. 
TEC. P. H. will do a little intensive study 
‘he will find that, through some paradox 
‘of nature, the work 
fr bees have no sex, 
Sand are neither male 
‘or female, but are 
termed neviers. The 


only duty isto 
arate the hive.” She 

has it luckier than the he bee, however, for 
at the end of the mating season, the drones 
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Both work with long, smooth, 
tugless strokes—both hold the 
blade at the same s/ant—both slide through the 
beard at right angles—and both leave the face 
purring with comfort. 

Gem's specially designed bevell 
duplicates the barber's stretching 
takes up the skin’s slack, tightens it like a 
drum and brings every hair upstanding to be 
cut at root level. 

We build Gem Micromatic Blades of fifty 
per cent thicker surgical steel—so toughly tex- 
tured and tempered that they withstand with- 
out frazzling the 4840 separate stroppings we 
give them. This exclusive proc- 
ess produces a micromatically 
exact, deeply wedged edge— 
an edge which Dual Alignment 
(Gem's unique patented feature) 
holds in such perfect control 
that it can be used with even 


micROMATIC 


GEM RazorF'ana 
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ib AV bers mi GEMS 


use straight, flat blades! 


Blades 


grater safety than duller, softer and thinner 
blades, Dual Alignment locks the blade un- 
budgingly on the guard at five separate points, 
and holds it so rigidly that it can’t creep, warp 
or scuff a contour. 

Save time, money and exasperation with 
Gem’s one-piece razor, that does everything 
with a finger twirl, never misplaces a part, 
or fumbles in soapy fingers. Fool-proof, 
tarnish-proof, and guaranteed unbreakable for 
a lifetime. 

Beautifully boxed sets at your dealer’s for 
a dollar. Or a demonstrator outfit, with a 
regular dollar razor and a single- and double- 
ye edged blade, to any “doubting 
Thomas” who'll spend a quarter 
and send this coupon, 


are killed by the workers, while the queen 
femains an honored member of the house- 
hold. Let's hope that C. P. H. profits by this 
lecture. But thes, maybe the bees in Conne=~ 
ticut are different from those in Towa. Out 
here, however, the only female in the hive 
is the queen, as T supposed everyone knew — 
E. CB) Sious City, Towa. 


Matter in Rotation Offers 
Some Interesting Tests 


Exermpeexrix¢ with rotating matter T 
find, that once started, it tends to. continue 
in rotation and as the speed increases, the 
mast moves. in an ever’ larger cele, and 
tends "to yout. 

ward. As the speed 
declines, the rotating 
‘mast moves in an 
ever smaller cece, 
falls inward, and 
winds up at a cen- 
tal point. We can 
Drove this by’ sim- 
ply fotating & sina, 
femery wheel at the 
Sriace'of a pail of 
water with "dried 
beans or sediment 
at the bottom of the pail to show the action 
oy the rotating Nid tn eerie wih 
the rotation of rigid bodies, we find the metal 
thrown outward as the speed increases and 
‘we conclude that rotation tends to throw 
mass off at a tangent. But here we find that 
Sins ‘avy olds the bie to one pak 
fon the revolving wheel, it cannot move uni 
foreoly ‘outward as the rate. increases, Sid 
Inence does not ive the whole story of r= 
tation. Have any other readers, made anv 
experiments on this matter? T could add some 
fot my own conclusions but they. would oc 
‘eupy too much space and besides, Tam 
anxious to get the opinions of others and 
see If they agree with mine—E, M, 

port, Wash 


Steam Power for Planes 
and Cars Is His. Interest 


1 suocun very mich tke to soe another 
article on seam power for alrplanes nthe 
tear future. Tam anxious to Kaow whether 
the motor which was developed ut in Cale 
forgia hay Been thorouehly tied out ts Yet 
tho Ahink’an sec an “Why We Dost 
Hive Steam Automobiles” would make very 
Intrating reading Tope you can ve 
Another article alana this bre so0ne-A. DF, 
Holston Valles, ‘Tenn, 


He Tells You the Secret of 
Keeping Up-to-Date 


My. Neer-no08 neighbor just got 
from the Chicago Auto Show. All he got out 
‘of it was the idea that the roads will soon 
be full of “tun looking” care. T bad read 
‘Robeet B, Martin's article on the new stream~ 
lined stock ears in a recent isue of Porciaw 
Semsce Mowraty, and was primed to tell 
him the whys and wherefores. After 1 got 
fone giving the scientific reasons for the 
new lines and curves 

find the tests which 
Jed. to: their adop- 
tion, he wanted to 
know how come 


back 


getting that maga 


fine!" So-add an 
ther customer tO 
your rapidly zrov- 
ing list, Keeping un- 
tordate Is harder 


than ever and I don't know any better aid 
than your magazine—G. N., Joliet, Th 


n 


New List of Favorite 
Articles We Published 


Tx axswta fo RA. of Columbus, 0. as 
to the Readers” opinion ‘of the ten best ar- 
ticks printed ia 1033, T give mine: Auto 
Stealing New $50,000,000 "Racket, (Jan.); 
Prehistoric Monsters Roar and. Hiss fot 
Sound Films, (April); Beer Making Is Mar~ 
vel of Industrial Chemistry. (June); Tricks 
Of Firebuzs Exposed By Police Experts, 
Quis); How Strange Disease Accounts For 
Army. of Lost Persons, (Aug.); Mountain- 
‘Top Roads and Bullet Trains, (Aus.);, Rare 
Stamp Racketeers Thwarted By Black Light 
(Sept.); Animal. Movie Actors Trained By 
Strange’ Tricks, (Sept.); Strange Inventions 
Used By Crooked Gamblers, (Nov.); Crack- 
up of Mighty Glacier Caught For First Time 
By ‘Sound Camera, (Dec). 1 expect there 
will be many exceptions to this Het 39 lets 
wee them—€. Re Jr, New York, N.Y. 


Mystery of Bouncing Bottle 
Cleared Up by Photographer 


Fouowxe bei dacusion of the 
amateur pbotograpber’ picture of 2 boune 
ig mil bottle which you reproduced ina 
recent ise. While such pictures are intrest 
ing im themntclves anda crest to the penon 
tho took. them, their accuracy i open to 


Cameras working at shutter speeds as ast 
‘i 1/1,000th of & second employ focal plane 
Shutters. The shutter consists of a curtain 

‘2 slot (or usually a selection of several 
slots of diferent apertures) which passes x 
Front ‘of the film with variable speed. The 


rated exposure is the exposure each portion 
‘Of the fim. receives 

1 the sot is pasting 
in front of it. Most 
focal plane shutters 
rove from ‘top 10 
bottom in the cam 


fer part of a scene 
16 exposed fine and 
the upper part, last 
‘The shadow of the 
milk bottle, “being 
Tower, was recorded 
fir, then the bot 
tom edge, and on up to the top. From the 
shape of ‘the bottle in the photograpl, its 

n be analyued as upward, with 3 
the right. The canting motion be- 
‘comes apparent when one observes that the 
lanes of the top and ‘ottom at the bottle 

parallel, indicating that the bottle 


‘ead of the exposure. The composite 
‘motions produces the result shown, that is, 
im apparent stretching avd bending distor 
toe D. P., Madison, Wee. 


Why Does Soap Make 
This Nail Brush Float? 


I esr made a discovery. When T have a 
rail brth well soaked i soap and water 
T notice that it doesn't sink in ihe wash: 
Dow! until all of the soap has gone off into 
the water. T think it was because the soap 
was porous. Does any reader have 2. it~ 
ferent opinion? —W. L. S, Rome, N. ¥- 


Thinks Tungsten Razoe 
Would Last Forever 


Sour time ago, you published splendid ar- 
ticles dealing with facts about shaving and 
all kinds of razor blades. About the same 
ime you also published an excellent article 
regarding vision and gave facts about lenses 
and the wearing of spectacles T should like 
{o see these articles revised to include all 


that science has discovered since that time, 
and reprinted in Porviax Scurscr Mowsat, 
While oa the subject of shaving, T should 
like to see am article on the various electric 
razors being introduced to the public at the 
present time T have beard that if a razor 
blade were made from tungsten it would last 
forever. Looks a8 i some of the manufac 
turers should develop a. blade of this type 
and offer it to the public, or would it cost 
too much?—D. N, €,, Norfotk, Va, 


Oblique Fall of Meteor 
Explained by This Reader 


Recentty in your magazine, there was 
an illustrated article, anda photograph of a 
far hit by a meteorite which went through 
hood and radiator. In a later issue 1 find 
in Our Readers Say that » gentleman diss 
agrees that the car 
was hit by the me- 
teorite. He says, 
“When Tread. the 
article T knew that 
it was not true, of 
the illustrator was 
error, as meteor 
ites that strike ‘the 
earth descend in 
Vertical direction,” 


roping dead weights and ob) 
‘cerned but that theory does not apply where 
moving objects are concerned, Pethaps T can 
convince some member of the Meteor So- 
ety if he oF she should read this. For ex- 
ample, when you throw a stone or even a 
thaseball high into the air the object will not 
come down in a true vertical line; oF, shall 
Tsay i you fired a large field or mobile 
un at an angle of sicty-five to eighty-five 
‘degrees, You would ot expect the shell 10 
‘stop abruptly at Its estimated. of given dis 
{ance apd fall straight down. It would con- 
tae, Tsay, on its angled. course to. the 
‘arth. The same applies to a bomb cast oF 
released from an airplane. If such be the 
‘ase, how could. you expect a meteorite 19 
{all'in''@ straight line atthe 0 


He Knew a Good Thing When 
He Saw It, But Conscience— 


Sixcr the middle of inst August T have 
been hitchhiking around, like a lot of other 
Kids’ these days, and working at whatever 


siti and 
Guide to Scence, T wantal scopy” of that 
ook: pretty ty, but’ 1 ad hntch-hiked 
{tom Caiiforna and bad no money nd no 
fob So’ just sipped a cony in my. packet 
od got away with. it without paying for 
ire been. working on’ ranch neat here 
fer a while and ale 

thou T am eting 
ony hace and 8 
itlespenting ones 
nce faa while T 
an spare the money 
ttow for the. book 
A 1 Sorry T 
sok it'and ean to 
Scoceze myself as 2 
punishment, Tam 
facing lat 
for and hope it 
Sill ber ensent 
While cee the 
Teasner Fame by it, Ym sil glad I've got 
WER OS Satan, Tee 
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NEW-DAY OUTBOARDS Every Needed Fact, Figure, Formula 


HOODED POWER Every Shortcut and Special Method 


FLOATED IN RUBBER in the 


WHOLE FIELD 
of 
MATHEMATICS 


Now in ONE 
Handy Volume! 


For the frst time you ca 
practical mathematical 


this wealth of 


ppl ra 
‘man in the mechanical trades, 
‘who ever ses a tool or has to make eal 
‘clations. or 


THE HANDBOOK 


OF APPLIED 
MATHEMATICS 


Last Call! 
Save 172% 
‘on this Special 


Advance of 
Publication Offer 


ence i rail 
He has inatrocted adult lassen at Nev 
es you the benesit wf his wae experience fn t 


EXAMINE THIS BOOK FREE 
‘SEND NO MONEY—MAIL THIS COUPON 


on ine handy 


See How Thoroughly It 
Covers the Needs of YOUR 
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Proved in °33-. wed for ’34 


Develops Greater Power . 
Delivers More Speed . 
Burns Less Gas Per Mile 


was noted for 
its power, speed and 
.. The power plant of the 1934 
thanks to many engineering 
refinements, surpasses even its famous 
predecessor. Power has been stepped 
Up to 84 hip. . «. speed increased to 82 

. ing Pontiac 


New High Compression Head, Shown Above, Increases 


Engine Efficiency... 1, cited rot of te combunion 


Olinder head design are: a smoother 
‘The 1934 Pontiac engine uses a new and less restricted flow of incoming and 
and improved type of General Motors outgoing gases in the combustion cham- 
Research cylinder head with acompres- ber, and also cooler valves. The extra 
sion ratio of 6.2 to 1. Directly above -cooled surface in the combustion 
‘each valve, in the combustion chamber, iber adds enough cooling effect to 
isa metal boss or button. This cuts permit the use of a higher compression 
dowa the clearance space above the ratio (6.2) without necessitating the use 
valves and brings the valve heads closer of  premium-priced, smock fuels. 


prominent engineer states, "If you 


want more smoothness than you 
the Pontiac Straight Eight engine, 
£80 to go to.a motor of more cylinders.” 


At Left—New Vacuumatic Spark Control and Gaselector 


Credit for much of Pontiac's new fuel economy goes to its new system of controlling 
the spark (sce device at right of distributor) by a vacuum created by the suction of 
the engine. This new method unerringly advances or retards the spark to obtain 
maximum power from minimum fuel at all speeds and loads. It responds instantly 
to the ever-varying requirements set up by the throttle. . . . The Gaselector, shown 
just below the distributor, permits setting the spark to obtain maximum efficiency 
from whatever grade of fotl is used . . . Pontiac Motor Company, Pontiac, Michigan. 
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New Mbhystery/Rays 


TAP POWER 
HIDDEN 


MAGNETIC merry-go-round, firing electrified! 
particles at $0,000 miles a second, has just 
Renerated the world’s first neutron ray in a 

Ja esearch laboratory atthe University of Cal 
"The new ray represents the culmination of years of 
study by two California scientists, Dr. E. O. Law- 
rence and Dr. M. Stanley Livingston. It is the 
‘most penetrating ray ever created in a laboratory, a 
giant brother of the X-ray and the gamma rays of 
radium. It has the anomalous property of pene- 
{rating heavy substances more easily than light sua- 
stances. Thus, hydrogen, lightest of gases, is al- 
most an impassable barrier, while the ray passes 
throught lead with comparative ease. Its practical 


at present remain unguess 
Ten million neutrons a second strea 
through a lead window when the rays are 
being generated. Neutrons are the elect 
rically dead particles which British physi- 
cists discovered two years ago when they 
blasted lithium atoms apart in a Cambridge 
laboratory. Until that time, it had been 
thought that atoms, the tinest bits of matter capable 
of existing alone, were composed solely of positively 
charged particles, called protons, and negatively 
charged particles called electrons, The usual concept 
of the construction of an atom has a group of electrons 
whirling around a central nucleus composed of a proton 
‘or group of protons as planets wheel about a central 

‘Everything in the world—men, machines, plants—are 
composed of these tiny units just as a wail is built up 
of bricks. Fifty trillion ordinary atoms can crowd to- 
ether on the head of a single pin. From such incon- 
ceiyably small storehouses of power the new ray obtains 
part of its energy. 

In their work, the California physicists use the largest 


1s 


energy of the penetrating 
rays isthe result of erack= 
ing the atom 

"This suggests sensa- 
tional possibilities, In the 
long quest for atomic 
power, through tapping 
the energy stored in these 
invisible ‘components of 
all matter, the main prob- 
Tem has been (o find the 
right projectile 10 spit 
Apart the atom. The deu- 
tons. used in California 
are the heaviest and most 
ficient bullets 30. far 
employed. The enerey 
they return for the 


magnet ever made, a sci 
entiic Big Bertha. that 
owers higher than "a 
man's head and. weighs 
more than thity 
Tomoblles, Between. the 
Upper and lower halves 
‘of this magnet, each look: 
ing ike an immense metal 
frinditone mounted on & 
ertical axis, the sclen- 
tists slide a vacuum 
chamber having the ap- 
pearance of a covered fry 
ing: pan, Taside itis 
merty-go-round, a con- 
tainer shaped like'a pill 
bor and made of brass 
into. this pillbox, the 
mene “dont the 
Central particles of the 
recently discovered heavy hydrogen atoms. 
"These are formed almost entirely of a cont. 
bination of electrically dead neutrons and 
electrified protons, With the magnetic field 
holding these particles on a circular course, 
270d erent is applied alternately 
to opposite sides of the brass container 
‘These successive kicks, perfectly sym- 
chronized, whirl the particles faster and 
faster until they are spinning at fantastic 
speeds and have acquired as much energy 
ab if hurled by 3,000,000 volte, At this 
Point, they are released from the electric 
Ming and propelled into 
fet of lithium, the lightest of the 
ments, The result isa shower of 


tered lithium atoms. Thus, part of the 


. INVISIBLE FORCES, RECENTLY DISCOVERED, LEAD 


POPULAR SCIENCE MONTHLY 


16 


SETTING UP GIANT 
‘TO TREAT CANCE! 


other method. If the workers 
fan increase the ‘energy. ob- 
{dined from. shattering atoms 
without increasing the energy 
Put into the work of breaking 
part the electrons and protons 
SUper-powerful and. super 
cient rays maybe created for 
remarkable work in the future 

‘At present the two California scientists are 
engaged in careful test, scking to obtain 3 
cle plctre of the ri the have created 
Snd of ts posite applications 

Because the neu 
charges, they shoot through atoms undeflecte 
by the “walls” of electricity which surround 
the central nce: Only when they make 
direct hit are they stopped. Then their mss, 


1,800 times that of an electron, bursts 
the atomic nuclei apart and sends off 
shooting particles far heavier than the 
electrons released by X-rays or gamma 
‘One experiment has shown that the 
new ray has the power of changing 
light chemical elements into heavy ones. 
‘When aluminum, for instance, was sub- 
jected to the neuron bombardment, its 
atomic weight increased. The neutrons, 
in this, instead of breaking up the 
nuclei, "had joined with them, thus 
increasing their weight. 
Blocks of paraffin, con 
percentage of hydrogen, 
placed in the path of the rays, When the 
neutron stream hits them, it breaks uy 
the hydrogen atoms, setting free 
shower of particles with trails that can 
be seen and counted in a special cham: 
ber. In one test, these trails indicated 
that 10,000,000 neutrons a second were 
streaming from the magnet and bor 
barding the paraffin, In fact, it was this 
display’ of atomic fireworks that first 
roved to the experimenters that they’ 
the ray 


‘be determined, 
is penetrating power 
even through hydrogen, is 
greater than any tool now at 
the disposal of the radiologist, 
ag the expert is called who uses 
X-rays and radium to perform 
modern feats of scientific magic, 

At the same time that the new 
sported {rom California, 
mes from Europe th 
F, Jotiot and his 


Irene Curie-Joliot, the daughter of the 
discoverers of radium, have, for the first 
time 


history, produced artificial radio- 
y. By bombarding aluminum, mag- 
nesium, and boron with positively charged 
particles traveling 15,000 miles a second, 
they caused the targets to give off radia- 
tn simak hoe of ram 

few developments in X-ray 
uses for radium are constantly widening 
the field of the radiologist, who now wor 
not onlin the hospital and surgeon's ofice 
but at the factory, the foundry, the arse- 
nul, the art gallery, and the police labora- 
tory. His invisible rays ate solving mys- 
teries, preventing accidents, diagnosing ills 
both human and industrial 

‘One of the most amazing ofall feats of 
X-rays occurred not long ago in. an eastern 
city. To study the action of an ailing heart, 
4 nurgson made a tiny opening in a vein of 
4 patient's arm and inserted a rubber tube 
hardly thicker than a hair. He carefully 
worked itup the vein tothe neck and down 
An artery 0 the heart itself, all the time 
following its progress by means of X-rays 

the end of the tube actually inside 
the vital organ, he injected. through ita 
tietalic element which revealed the chang- 
ing outline of the heart in all ts details ad 
enabled him to make a thorough diagnosis. 
‘Then, he cautiously pulled the tube back 
up the artery and down the vein and closed 
te opening in the arm! 

In other cases, metallic substances that 
register sharply on an Xeray negative are 
Injected dircetly into the Bloodstream 4o 
the action of the veins and arteries can be 
studied by the diagnosing doctor, 

‘At Beth Israel Hospital, in New York 
City, "X-ray talkies are ‘now filmed to 
help’ doctors study’ diseases of the heart 
While the apparatus snaps pictures, mak> 
ing ther in /120t8 of « second, a minia- 
Ae icronone within stethoscope 
transforms the sounds produced by t 
Contracting of the heart and the snapping 
of the valves into electrical impulses which 
move a lever in-a beam of light and thus 
create 4 sound (rack on the film, perfectly 


and new 


synchronized with the pictures. By a com- 
parison of sound and picture, the expert is 
able to find the exact point ‘in the heart- 
beat where an abnormal sound occu 
This is of great value in making a diagnosis 
and laying out a course of treatmet 
‘That modern X-ray apparatus literally 
‘ean find a needle in a haystack was dem- 
‘onstrated, a few months ago. by engineers 
at the General Electric Laboratory, in 
Schenectady, N. Y. They placed a small 
‘needle at the cen- 
ter of a bale of 
pressed hay, five 
feet high. When the 
X-ray film was de- 
veloped, it showed 
the exact location 
of the bit of metal 
To the average 
person, the opera 


HIDDEN SECRETS 
REVEALED BY 
THE XRAY 
At tar left, movie 


tion of these miracle machines is still a 
niystery. How are the rays formed? How 
do they’ penetrate solids? How do they 
make pictures? How do they ad in curing 

New machines range from $00,000-volt 
siants, giving as much radiation as $7 
(000,000 worth of radium, to midget tub 
that barely reach across the palm of the 
hhand and function in machines that ean 
plugged into an ordinary light socket. Most 
Of them operate in the same way. Take, as 
an example, the new 800,000-volt app 
ratus installed in the Mercy Hospital 
Chicago. 

It has a battery of four glass vacuum 
tubes having an overall length of fourteen 
feet. At one end is a coil of tungsten wire 
about the size of a postage stamp, This 
Forms the cathode (negative electrode). 
reaches a heat of from 2,300 to 2,500 
degrees and sends off a stream of negatively 
charged particles which form the cathode 
rays. At the other end is a round water- 
cooled tungsten target, positively charged. 
Magnets steer the cathode rays down the 
fourteen-foot tunnel of glass to hit this 

fh bul’seye. 

rays hit the target, they 
just as the energy of 
a bullet turns into heat on stopping sud- 
denly in hitting a steel wall, These X-rays 
shoot out of the tube in all directions but 
shields of lead prevent their escape on all 
jes except the one on which the patient 
or gle being examined ig pace. 

in expert, simply by looking at a tube 
inaction, can tll you whether itis giving 
off “hard” or “soit” rays. The soft rays 
five the greatest (Continued on page 120) 
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of thousands 
the highways when darkness fall 

ing over hills and valleys, headin 

larger cities. While the it 

fi mer milky and steel and igh 


Recently T rode on a. 200-mile over- 
ght run’ across Pennsylvania. hills and 
New Jersey highways from Vork, Pa, to 
New York City to watch fistchand the 
operation of a fast modern highway ex- 
The trip began at the York terminal 
“sleepy” Ulrich, the driver, was. paint 
ing the big chains on ‘Truck 35_with oll 
ANT crossed to the end of the long shed 

Behind us, a. dozen men toiled in, the 
flare of the loading platform. Boxes, bat 
Fels, crates, bundles were. being packed 
into the huge bodies of trucks and trail 
ts, Tailboards slammed, ‘Motors bared 
find roared, Machines humbered away into 
the darkness, heading north, south, east 
‘The night fleet of the Vork Motor Ex: 
press was beginning to roll 

Ulrich Gnished “his” last-minute job. 
carefully hung his brush on a hook: un- 
der the truck, stowed his pal of ol, lok. 
Ing like black molasses, in a rack on the 
fanning board, and we tat ‘lined vp 
into the cab. 

‘Our Toad was ready, The “tickets” cov- 
ering the consignments were handed up 
in an ilcloth pouch. Fifteen tons, in- 
cluding. 10,000 nickel cigars. two dozen 
guinea pies, wallpaper piled like cords of 
Stovewood,'a crate of yelping collie pups, 
and an anchor chain’ for a steamihip, 
‘were riding on the eighteen balloon tires 
of our truck and trailer 
sales more than 6h of Mack 
long as we pulled out of 1 rol 
down a atk alley, and turned into the 
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glittering main street of York. Sleepy 
looked at his watch, It was nine P.M. 
For six years, he has been pulling big 
Toads out of York. For fifteen, since he 
‘was a marine in the World War, he has 
been handling trucks, Built like a Minne- 
sota fullback, he weighs 220 pounds, has 
a slow, good-natured grin, and is rated 
fone of the crack trailer men of the East 

For five minutes, we worked our way 
through traffic, along residence streets 
past silk mills luminous with the blue 
light of mercury-vapor lamps. out to the 
suburbs. Then we settled down to the 
long grind. The roar and clatter of the 
big engine filled the cab. We were hitting 
thirty-five miles an hour. making time 
fon the level road to Wrightsville and the 
bridge across the Susquehanna 

‘Truck transportation. in the last few 
years, has grown to major importance. 
in less than a decade, the number of 
‘machines traveling American roads has 
tripled. In 1921, it was under a milion, 
In 1928, it had’ passed the three million 
mark. Single companies now have fleets 
‘of from 8,000 to 14,000 trucks and more 
than forty fleets of 1,000 or more ma- 
chines are in the country. At present. three 
fifths of all the trucks in the world oper- 
ate on the streets and highways of the 
United States. 


‘Tickets covering consignee 


prinkle 
Wpapers, Te 

lsh a 
Wand one other tas 
leman ern civiliza 
ion. Last sear, for instance 
more than "100,000,000 quarts 
of milk came by truck into 
New York City, Throughout 
the country, during the same 
twelve months,  7,000,000,000 
pounds of livestock went by’ truck from 
farm to city. Forty-two percent of all 
shipments of hogs, sheep, cattle, and calves 
now roll to market on rubber tires; 
only. fifty-eight percent going by rail 
In the two years between 1930 and 1932. 
alone, there was a thirty-five perce 
jump’ in. this total, 

‘Outside our cab, a cold wind rushed 
past. But we were’ snug and warm, The 
heat inside can be regulated and in. em 
encies can even be raised to melt sleet 
from the windshield. Above my right 
shoulder. on the wall of the cab, are six 
flares, like long Roman candles, Every 
truck’ in Pennsylvania is required by law 
to carry such red lights for use if stalled 
fon the highway, Each fare burns for 
fifteen minutes. 

A few years ago, before this law went 
into effect, Sleepy witnessed not far from 
Coatesville, the strangest accident he has 
ever seen. A big truck loaded with cy 
inders of ‘compressed oxygen had broken 
down and was stalled by the roadside, 
While ‘the driver worked over the en- 
gine, a second truck, coming from the 
rear, crashed into it, The impact exploded 
the ‘compressed gas, shattered the truck 
as though by a blast of dynamite, and 
tossed the heavy steel cylinders, split open 
like burst frankfurters, in all directions, 
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Strangely enough, neither driver was ser 
ously hurt by the accident 


At the toll house of the new Wrights 
ville-Columbia bridge, we pull up with 
a hiss of released ait from the brake 
Every. one of the eighteen wheels has i 


‘own air brake, enabling the driver to s! 
almost in his tfucks, Sleepy fishes the th 
dollar toll from his pocket, Off again, we 
cut around a furniture van with five red 
lanterns strung across its back, and the 
pow! along for a mile and a quart 
the white con 

Beyond Co im 
‘out of the valley. and it is hills all the 
way, Five-Mile Hill, Three-Mile 
Poothouse Hill. We labor up one side an 
plunge down the other, Th 
heavily loaded than the truck, bul 
as we slow down, jerks back as we 
up, When the trailer is full and th 
almost empty, Sleepy say's, YoU ne 


truck 


rou know why truck drive 

lers?” Sleepy asks. I make 
a guess but it is the wrong one. “It’s to 
kkeep their shirt tails in. If you wear a 
belt on a pitching truck, your shirt tails 
keep coming out all the time?” 

Just west of Lancaster, we meet the 
“Philly Turnaround.” It is a truck with 
4 detachable body: The driver has taken 
‘one load to Philadelphia, unhooked it 
body and all, attached another and is mak- 
ing the return trip, all in less than ten 
hours, He blinks his lights, down and up 
like a man tipping his hat, and Sleepy 
answers with two yips af his horn. 

Each year, the eighty-eight trucks of 
the York company burn almost 600,000 
gallons of gasoline and travel a distance 
nearly equal to a hundred trips around the 
world. At the end of every run, mechanics 
go over the big machines as though they 
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da are put in ollsloth pouch and given to trock driver 


were airplanes of a transport line, One 
man is responsible for the greasing; an- 
ther goes over the tires; a third is in 
charge of the gasoline and oil; a fourth 
spends all his time testing and fixing 
brakes, The final checkup is in the hands 
of the driver. He examines the batteries, 
the brakes, the cighteen-gallon radiat 
the oil and the tires before the start. 
Even so, the jinx sometimes catches 
up with him. A few nights before my 
ride, Sleepy iad three at tires in suc~ 
cession, Then both headlight lamps went 
bad. And finally the engine stopped and 
he found dirt in the carburetor! To take 
care of such emergencies, he carries a 
ashlight and a wide variety of spare 
parts, as well as a valuable assortment 
of tools of his own, for making special 


ares'on the 
ks Upper 
ich the 


At eft, the ae 


repairs. For him, tinkering with the truck 
"tun, Sometimes, he even spends his 
re time around’ the shop working on 
irty-Five which has been his truck since 
it was purchased (wo years ago. 

‘Aimoee never, however, doce mechantcal 
didiculty: delay’ a toad for more than. 
fee hr Ae ret the fn oem 
service permits goods’ to be transport 
to distant cities between closing time of 
factories one night and the opening of 
business places the next morning. Anew 
Kind of long-distance manufacturing has 
sprung up as a result. 

iy the time we reach Lancaster, the 
houses are dark. Few people are on the 
Sireets. We roar through canyons between 
beh buildings, past a huge re 


tory with twin (C don p 


CHEMIST’S SLIDE RULE 
SPEEDS CALCULATION 


Destcxen for the use of commercial 
chemists and students of chemistry, a slide- 
rule type calculator shows correct’ formu. 
hs and molecular weights for approxi 
mately 400 inorganic compounds. The de- 
vice is said to reduce greatly the time ordi- 
narily used in computing molecular weights 
and solving equations, The holder and the 
slide are so arranged that the openings 
fn one part conceal or reveal various in- 
formation on the other part. With the de- 
vice, it is possible to determine the solu- 
Dility of a compound in water and acids, 


WORD TALLY ON 
FOUNTAIN PEN 


Warrens are able to esti 
mate closely the number of 
words they have written by 
referring to a scale engraved 

' on the transparent ink barrel 

' of a new fountain pen. Seven 
sections are marked on the 

scale indicating the words 

written from 1,000 to 7,000. 

‘The point at which the ink 

in the barrel touches the 

scale, indicates the number 
of words written. 
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TRUCK AND TOURING CAR COMBINED 


| GIANT RADIO PLANT 


1 drive, which 


MEETS FIRST TESTS 


Ustxe twenty 100,000-watt 
tubes, the biggest radio broad 
casting plant in the world is now 
sending out test programs from 
Cincinnati between one and six 
o'clock in the morning. The sta- 
tion has a total power of $00,000 


watts, Its giant tubes, water 
cooled, use a million gailons of 
water a day. In its initial tests, 
reports indicated that reception 
was good at points as 

as Alaska, the Canal Zone, and 
England. It is now believed the 
station will be audible at any 
point in the world, 
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UNIVERSAL WRENCH FITS 
MANY DIFFERENT NUTS 


Frrnixe any nut, from a quarter of an 
inch to more than two inches in size, a 
versal wrench of European invention com- 

in one tool the functions of a lange 
yy of wrenches and pliers. When the 
new wrench has been adjusted, pressure on 
aUhand lever causes the jaws (o seize the 
nut with a viselke grip, 


AIRPLANE spraying of 
orchards to control in 


Sect pests that ravage 
he trees has now been 
extended fo the use of 
liquid insecticides, iv 
ing it new effectiveness 
Hitherto dusts have 
been used because th 


Toad of water required 
to dilute an oil spray in 
order to avoid burning 
trees would be too heavy, . 
to carry in an airplane. A new air-spraying 
device, however, dispenses with the use of 
water by breaking the oil into a mist so 
fine that it, will not be injurious to vege- 
table growth. This is accomplished by feed 
ing the oil into a steel brush that is whirled 
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MEASURE STRESS CAUSED BY QUAKES 


Kxows asa stress 
recorder,a device re- 
cently placed in ser- 
vice at Harvard Uni- 
versity, will aid en- 
sineers in the design 
of structures that 
will withstand earth- 
‘quakes. When minia- 
ture building frames 
are subjected toarti- 
ficial earthquakes in 
the laboratory, the 
device indicates the 
stresses towhicheach 
member is subjected, 
and from these fi 

ures the correspond: 
ing stresses th 

would be induced 


against. 


PLANE SPREADS INSECT-KILLING SPRAY a 
ee 


at high speed by the revolutions of its 
propeller. One such brush is mounted be- 
‘heath each wing of the plane in the manner 
shown. and the pilot controls the volume 
and distribution of the spray by means of 
valves in his cockpit. 


SURGICAL DRESSINGS 
WOUND ON A SPOOL 


Scery dressings for minor wounds are 
supplied in spool form in a first-aid pack- 
age recently placed on the market. Readily 
detached for instant use, each dressing 
‘combines a strip of adhesive tape and pad 
of gauze, making it unnecessary to lose 
time in searching for the separate mate- 
Fials. The spool is packed in a dustproof 
case that may be dropped in tool kit with- 
‘out damage to the contents. 


(i 


NEW ELECTRIC BULB 
HAS NO FILAMENT 


Devoro of any filament, an electric lamp 
demonstrated recently in'New York City 
provides economical light by a new appli- 
cation of the glow of 

bulbs are used. one wit 
the space between the two is exhausted of 
air by a vacuum pump. The inner tube con- 
tains at either end. the electrodes that 
cause the lamp to glow. Invented by a 
German engincer. H. J. Spanner, the new 
light is a development of his “glow lamp” 
previously described in this magazine (P. 
S.M., Apr.,'33, p. 40). 


ODORLESS ANTISEPTIC 


Ovoruiess and tasteless, a new antiseptic 
compound, whose discovery is reported to 
the Society of American Bacteriologists, is 
described as a more effective germicide 
than iodine. The drug, a chlorine com- 
pound, has a bright yellow color, which 
ersists as long as it is active. 
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Sub’s Rescue Mask Tested on Land 


wearer breathes La ronepiece 
loses his nostils and. goggles pro- 


NEW FREE-WING PLANE CAN'T STALL 


Statuixe and tail 
spins are said to be 
prevented in a 

type of airplane 
demonstrated the 
other day at a Los 
‘Angeles, Calif, air- 


lage at a point one 
third of their width 
from the leading 
edge, and the pilot 
‘may release them in 
flight so that. they 
will tilt to counter- 
act a dangerous spin, 
With the codirdina- 
tion between wings 
and tail surfaces, the 
craft rights itself au- 
tomatically and thus 
prevents a spin, 


Wings on his plane are pivoted te the feclage ooe-hed 
‘Muh back froot leading ese. ‘Tilting the wine prevents 


se 
ments under various pressures in the test 
chamber. 


HAND LAMP PROTECTS. 
BLIND PEDESTRIANS 


To cuaxo the lives of blind pedestrians 
at night, a hand signal lamp has been de- 
vised by a Belgian inventor. When the 
luser crosses a street after dark, he holds 
up the pocket lamp and presses the but- 
ton, lighting a luminous white disk on 
which three black dots appear. The inven 
tor urges placing this signal in general 
use among the blind, so that motorists 
will instantly recognize it, 
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‘ow Jersey men are 
completing 2 twenty-foot 
model of the’ most compll- 
fated underground construc. 
tion’ project ever attempted 
by" man, selected by” the 
ragtinaocttef 
leiphia for reproduction 
miniature, The spot-chosen 
i the New Vork Cy Bleck 
jounded by Broadway, Sixt 
"Thiny-Third and 


existing and projected sub: 
ways will create a subter 
nean labyrinth, The completed 
model, containing half a mil- 

rs, 
ture subway trains built exactly to scale, 
and including the smallest details, and 
will reproduce the lighting effects 


include minia- 


NEW RIVER BOAT HAS UNUSUAL DESIGN 


A poreat engineer, C, J. Stoel, has em: 
bodied his ideas of the streamlined speed 
hat of the future inthe ambitious model 
illustrated” above. De 

teavel on lakes an vrs ln 
Alford an interesting comparison with the 
Streamlined ocean’ liner described on 
another page of this magazine. The 
ventor is shown applying. the finishing 
Touches to. his model, which measures 
more than six feet long, and illustrates 
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Dutch engiseer. 1¢ ls intended for se on 
"be capable of wnusvally high speeds 


how the craft will present a smoothly 
curved surface, devoid of projections that 
‘would cause wind resistance. 


GASOLINE FROM SAWDUST 


Swanex has just granted a subsidy of 
$50,000 for the erection of an experi- 
ental factory for the production of gaso- 
line from peat and sawdust. A Finnish 
chemist invented the new process. 


TWENTY-FOOT MODEL REPRODUCES 
INVOLVED SUBWAY CONSTRUCTICN 


CHICKS RUN THEIR 
ELECTRIC HEATER 


Bany chicks may keep them- 
selves warm ‘with the aid of an 
Sutomatic heater recently placed 
on the market. Shown below, it 
provides a platform to which tbe 
chicks are attracted by a pilot 
light burning continually ‘at the 
rear, in center, The weight of 
fever chicks on the’ plat 
Closes mercury switch and 
on two heater bulbs at the 
the pilot. When the chicks get 
warm and leave the platform, the heater 
bhlbe go. out automatically.” ‘Thus. the 
heater bg connected to wall socket and 
the chicks do the Test 


OIL-CAN OPENER 
ALSO A SPOUT 


Moron oils may be 
poured into the crank 
case of a car directly 
from their cans 
througha combination, 
can opener and spout 
invented by a Los 
Angeles man. The 
spout contains a sharp 
point that cuts a hole 
in the can. Oil flows 
‘out the hole and dawn 
the trough provided 
by the device. 


\ 


(el 


Two 457 sownreo 
pure cuss mnpow  "saunoo masts 


|. cores roe 


ORVES GUNeBATOR 


how it would be wed 12 co 


news events by riving right 10 the spot 


- Whole Radio Station in Auto 


Broadcasting from Scene of News 


vent Is Now Possible 


line to the regular studio, where it is re- of bamboo, This transmitter has a 100- 
broadeast. For ultra-shori waves, a high mile range, 
point of ‘reception is required, and the _” When the car cannot be brought to the 
tower of the Empire State Building will be scene of an event one of the crew goes 
used in the New York City area ‘out on foot, carrying an ultra-short-wave 
‘Once the car has reached a destination, transmitter on his back. ‘This pack trans- 
a different transmitter, operating on a mitter his a ive-mile range, and the radio 
longer wave length is placed in service. Acar itself rebroadcaste the program to the 
reel antenna is strung up on jointed masts pick-up station as previously described. 
icigs ‘athe broad 
casting car are amazingly 
Compact for ther efile 
cy. The front of the ma- 
chine is set off as a sound. 
proof studio and is sepa: 
fated from the rear by a 
thick glass window, Stand- 
ing om the front seat, an 
announcer may thrust his 
head and. shoulders 
through trapdoor in the 
car roof to obtain a better 
View. The two tra 
and. their control 
are housed in the rear of 
the car, together with a 
‘asoline-driven, generator 
that supplies the power to 
them. 


S PEEDIN 
nevis at a mile-s-min- 
tte pace, a streamlined 
car about to be placed 


in service by the National 
Broadcasting Company will . 


represent an innovation in F3- Above, in 
dio technique. Tt contains a showing’ motor 
complete broadcasting station At Teh § 


that can operate fifty to 100 
miles from the nearest Land 
line, bringing special programs of news and 
spotting ¢vente to radio listeners from vit- 
Milly any point to which the car can be 

‘Three methods of broadcasting are pro- 
vided When the car is in motion, am ultra- 
short-wave transmitter is employed, using a 
tiny: antenna ‘on the roof of the cat. ‘The 
Program is picked up at any convenient point 
tvithin a fifty radius nd carried by and 
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City of Treelike Buildings Planned 


FASTER, SAFER PLANES 
DEVELOPED IN 


Biggest 
Wind 
‘Tunnel 


PEED with safety in the air. Speed with econ- 
‘omy of operation, Speed with comfort for air 
travelers. For the past few years these speed 
demands have been insistently made by the 

users of airplanes and especially by the airline com- 

panies whose existence depends on the swift, safe, 

Aependable, and economical transportation of pas: 

sengers, mai, and express, 

ie builders of commercial airplanes are meeting 
this demand so successfully that the operating ebiel 

‘of an important air-transport line tells me that his 

ships never wear out—that they are replaced by 

ter planes while they, are still in excellent shape. 

‘A year ago there wasn't a multi-motored transport 

plane manufactured that had a rated speed of more 

than 150 miles an hour. 

Today the Douglas DC1 Airliner, carrying a pay 
load of twelve passengers and more than 1,000 pounds 
of cargo, has a top speed of 240 miles an hour, and 
fan economical cruising speed in excess of 200 miles 


Bonllon’ Gf the recording: diss is cleat 
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an hour. The Boeing 247 Transport, carrying a pay load of 
2,400 pounds, has a cruising speed of 171 miles an hour, The 
new Curtiss Condor biplanes, that soon will go into service, 
have a high speed of 170 miles an hour, and a cruising speed 
‘of about 150 miles when carrying 3,200 pounds of reven 


In developing today’s high-speed commercial planes the 
manufacturers Rave not built ships with bigger engines to be 
‘operated at higher costs. Nor have they sacrificed airworthi- 
ness or comfort. They have achieved increased speed by 
{urning out planes of improved design and increased acrody- 
namic efficiency. In doing that they have followed the tral 
blazed by the air scientists who work patiently for the ad- 
Sancement of aviation in the marvelously equipped Langley 
Memorial Aeronutical Laboratory ofthe National Advisory 

‘ommittee for Aeronautics. 

The N. ACA. has its executive offices in the Navy 
Building in Washington, and its laboratories, workshops, and 
hangar on the Army Air Corps post at Langley Field, near 
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Of is technical force, headed by Dr. George 
W. Lewis, director of aeronautical research, 
is the scientific study of the problems of 
ilight for the benefit of all American aviation 
commercial aviation quite as much as mili- 
{ary aviation 

Because aircraft operate in the air, N. A. C. 
A. flight-science pioneers realized, when they 
started their work nineteen years ago, that 
one of the first things they would have to 
Tear was how to control, surely and accur- 
ately for experimental purposes, the most 
‘lusive of the elements, 

Of ‘course, much could. be learned from 
‘actual flight. Ingenious and highly accurate 
instruments were developed to measure and record speeds, pres- 
sures, and the positions of control surfaces while an airplane 
is fying. But fight tests could not solve all the of avia- 
tion, So a five-foot wind tunnel was built at Langley Field. In it 
small-scale airplane models, or full-size small parts of planes, 
could be mounted on delicate scales and balances, subjected t0 
a blast of air that simulated the conditions of actual fight, and 
Dressures and strains measured. 

‘Later on. other and much-improved wind tunnels were built. 
There are a dozen of them now. A vertical tunnel is used to 
study the spinning characteristics of small-scale models of wa- 
rious types of planes, ‘There is a stecl-iank-enclosed. variable 
density tunnel in which models are tested in aie that is com- 
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Aircraft 
That Can Speed 
at Six Miles 
a Minute is 
Goal of 
Great Flight 
Laboratory 


By 
Arthur 
Grahame 


s Drawings by 
‘STEWART ROUSE 


Bus 9ay 


‘pressed in inverse proportion to the model's scale, For example, 
3 one-iwentieth-size model is tested under twenty times normal air 
pressure. Means for studying and preventing the formation of ice 
fon airplanes are studied in a refrigerated tunnel. A twenty-foot 
Tunnel, with an air speed of 110 miles per hour, is used for the 
full-scale testing of propellers. and also of the other parts of the 
plane, including fuselage, engine, landing gear, and tail surfaces, 

‘Newest, and most impressive, is the full-scale tunnel, the 
world’s largest, in which may be studied and measured accur- 
ately the flying characteristics of a complete full-size airplane, 
and in which engine and cowling problems may be investigated 
under conditions similar to those of actual fight 

At first glance the big structure that houses this gigantic 


7 


apparatus looks as if it was built inside 
out, for the structural steel frame is out 
side the cement-asbestos sheets that form 
its walls, Of course, there has been no 
mistake, This building, 434 feet long and 
222 feet wide, was designed to withstand 
wind blasts of hurricane force rushing 
through the inside of it. 

Standing in the lofty test chamber of 
this house of the winds, I saw, far above 
my head, the mouth of a smoothly planked 
elie cone snty feet wide and, thy 

fet high. Directly opposite it, and fi 
six feet away, is a similar cone, split by 
‘a smooth fairing into two circular pass 
ages. In each of these passages is mounted 
1 four-blade, cast-aluminum-alloy_propel- 
ler thirty-five feet, five inches in diameter 
driven by a 4,000-horsepower electric | 
motor. 

‘Beyond the propellers the circular pas- 
sages gradually change their shape and 
‘grow larger, until at the end of the build~ 
ing they are forty-six feet square, At their 
‘ends series of wind vanes, that look like 
airplane wings set_on end, are adjusted 
carefully to turn the airstreams smoothly 
into the fifty-foot-wide return passages 
that run the length of the building. At the 
‘other end more vanes turn the airstreams 
‘again, so that they join in the 110 by 72- 
foot entrance cone that narrows gradual- 
ly to sixty by thirty feet at its mouth. 

In the big test chamber, between and 
beneath the gaping mouths of the wind 
cones, stands a glassed-in control room, 
its roof about level with the lower lips of 
the cones, Struts, protected by stream- 
sd fairings attached to the roof, pro- 
trude from the roof of the control room, 
On them is placed a plane ready for test~ 
ing in the artificial hurricane, 

Inside the control room, protected from 
‘wind currents, is the balance that meas 
ures the air forces to which the plane 
under test was subjectod—a balance lange 
‘enough to weigh a big airplane, and yet 
delicate enough to serve as a postal scale, 

‘The struts on which the axles of the 
plane were mounted, and the triangular 


Measuring Air 
Pressure in F, 


frame to which its tail was attached, are 
secured, inside the control room, to a furn- 
{able attached to a floating frame resting 
fon struts that transmit the lift forces to 
four scales. A linkage attached to the fla 
ing frame, and acting against a counter- 
weight, transmit the drag forces to an- 
other Seale, Two other linkages, attached 
to the frame at its front and back, and 
also working against counterweight trans- 
mit the cross-wind forces to (Wo. other 
scales. The turntable allows the airplane 
to be yawed from twenty degrees left to 
twenty’ degrees right, and the frame on 
‘which the plane’s tail rests can be raised 
Gr lowered, altering the wings’ angle to 
the airstream, 

With everything ready for a test, the 
flight scientist_in- charge pushed a 'con- 
troller handle, The big propellers began to 
purr. A brisk breeze leaped across the test 
chamber, He pushed the handle over an- 
other notch. ‘The wind began to howl and 
soon reached full gale force, The dials of 
the seven scales were registering its pres- 
sure on the plane. The operator pushed a 
button, and the reading of each scale was 
recorded. He pushed the controller 
handle over another notch, and then an- 
other and another, until a mighty blast 
‘eas roaring across the test chamber at 
the hurricane speed of 118 miles an hour. 

Tnside the control room the air forces 
acting on the stationary plane from three 

ctions, much as they would in high 
Speed flight, were being registered by the 
dials of ‘the scales, which also recorded 
the intensity of the rolling, pitching, and 
yawing tendencies about the plane's three 
axes, Outside, stationed in a car mounted 
fn a movable bridge above the path of 
the man-made hurricane, another engineer 
was intent on measuring, with a delicate 
instrument suspended from the car, the 
iow around the plane. Much of value 
has been learued through this method of 
studying the downwash behind the wings 
Sand the alr low around the tail surfaces 
of planes. 
Not all of the (Continued on page 110) 


New War Plane Has Movable Gun Turret 


(Closep of revactable machine-gun taret om new plane 
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Orriciatty known as an express 
bomber, England's latest. 150-mil: 


its name from the cylindrical turret 
that can be drop- 


without refueling. Despite its ponderous 
appearance, it can rise to an altitude of 
nearly two miles above the earth, afford- 
ing an important advantage in wartime 
maneuvering. 


‘ped below the fuse- 
lage during fight. 
Protected within, 
the turret, a ma- 
chine gunner can 
pour a deadly 
stream of fire upon 
hostile aircraft at- 
tacking from the 
rear. When no 
lessaes Neasedy 
the turret is 

back into the fuse- 
lage to reduce wind 
resistance, The big 
bomber is power- 
ed with two 525- 
horsepower mo- 
tors, and bas a 
cruising range of 
nearly. 1,000 miles 


Frost view of new plane. Dotted line shows location of gun turret 
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Camera Makes Lifelike Statue 


454 Pictures Strung Together 


ww Sculpture Process 


LTRA-SPEED CAMERA Mi 
454 PICTURES OF LIGHT 


ON FEATURES OF 5 


STREAC OF LIGHT 


OUTLINES PROF 
OF Suayee a high-speed motion picture 
Camera, set at 2 thinty-degree 
angle [fom the projector, makes 
3 continuous ‘record of the 
lowing outline of the sitters 
profile during one complete 
evolution. Anespecially ground 
fens correc the. foreshorten- 
ing. of the contour from this 
oblique point of Vantage, and 
gives it the sime clfec ‘asa 
Photograph made. at right-an- 
eA les, The result is a one-yard 
Burr To pron rip of film: bearing ‘pledures 
N SUBIC? fof 4S4 separate light” traces, 
{rom which the subject's fea: 

tures cam be reconstruct 
"To do this, the picture strip 
ig et nla to the desire 
‘a photographie eslarge- 
fects loot tod's ht veo 
dnd twenty. fect Jong is used 
st The print 


j is pasted etal sheet, 
TURN FABLE and deft hands guide it beneath 
ONE TURN 1 ((( a ig saw. carefully cu 


Secon (((( ttle of each pr 
my q the ev of tis tank the oper 

tor has pile of 484 curousy 

d easal pte each 

representing the siters protie 
froma cers ange, When the 
re now assembled in 
poe order ou a wire 
first crude likeness of 
the subject appears, Parain i 
then poured over the model 
Hil ir the spaces between the 
Plates and To smooth off the 
surface. So far no artistic 
ably “has bees requleed ake 
though a good likene f the 
sit ht ten btn As 
fst step, the figure Ieee 
touched, just as a photograph is retuned, Then 
a plates or ypeutn mold of the gure i taken, aod 
from this bronze copies may be made. The finished 
work fas to be te good ts that done hy'an att 


fo where It in re 
raph 


" fat au 8p . 
ed in the picture seen below 


oa. "This operation 


Ve 


ple as going to 

the photographer, 

fand nearly as in 

expensive, with 

the invention of 
C 3 Enlerged ond pened 


fas, "seulptogra- 3 thin metal step. the ‘lon 
Phy." Already: in then eat apart with 2 Se sx 
tuse in Japan and 


soon to be introduced in this country, it pro- 
duces a bust or statuette of startling realism by 
almost purely mechanical means. All the sitter 
need do is pose for exactly four seconds while a 
‘camera analyzes his features—and then call for 
the finished sculpture. When the subject comes 
to the studio, he is seated in a chair on a tumn- 
table and a projector is adjusted so that it casts 
‘a narrow, vertical streak of light across his 
features. The turntable is then set revolving, and 
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7° Energy Ilests 


REVEAL OUR LOSS 
AT WORK OR PLAY 


Some sneray i consumed in merely keepin 
‘tive, In ter, below, the: comfortable subject 
Seeatnes throu the tube, connected 


LL the hearts beating in the United 
States develop about 70,000 
horsepower! 

Half-a. peanut furnishes suf- 
ficient energy for an hour of intense men 
{al effort! 

Eighteen holes. of golf consume as 
much energy as climbing five times to the 
top of the Empire State Building, the 
world’s highest skyscraper! 

Such are the surprising facts dis- 
covered by experts in the field of experi 
mental physiology. In their study of 
energy and fatigue they are collecting 
Curious ‘information about our bodies, 
bout how hard we work for'a_ living, 
bout the relationship that must exist be- 
(ween energy and disease 

‘Ging improved ‘methods and, newly 
devised 3 scientists “under the 
direction of Dr. Francis G. Benedict have 
Just. completed the latest energy teste at 
the Camegie Institution of Washington 
D. C. Men peddling bicycles. without 
wheels, girls typing at top speed it 
enclosed eases, subjects living for days in 
fase houses, helped them assemble data 
fn the energy we use to keep alive and to 
perform the various tasks" of ‘everyday 
life that constantly drain our energy 

‘When we wake up in the morning. they 
found, if we lie quietly in bed our bodies 
actually consume less energy than a 
feventy-watt electric light bulb! But if 
you sit up, the consumption jumps five 
percent, Stand up and it jumps ten per- 
ent. Walk briskly across the room ‘and 
it Teaps. 200 percent. Run as fast as you 
an and it zoams 1,000 percent. | When 
‘you lie quiet, two lumps of surar will run 
Your body machine an hour, a pat of but 


20 


Rosert 
E. 
Martin 


{er an hour anda half, a doughnut will 
{arnish fuel for three hours 

“The average laborer, other tests show, 
has to work eight houts a day every day 
in the year to tum out the equivalent of 
242 ‘kilowatt hours of electrical energy 
‘That is just enough to keep the Lind- 
tengh Beacon. at ‘Chicago burning for 
approximately half a day. Tn other words, 
it would require the energy of 343 men 


working eight hours a day to keep bur- 
ing this biggest aerial searchlight in 
America. 


‘One curious discovery made by Dr. 
Benedict was in connection with mental 
effort. His experiments showed that a 
housekeeper dusting out the study of an 
Einstein or an Edison would consume 
‘more energy in three minutes than the 
brofound thinker would use in an hour 
‘of concentration! 

Then why does brain work make us 
tired? 

‘Six men and two women took part in 
the experiments which sought the answer, 
Each underwent tests while in three dif- 
ferent mental states: awake but thinking 

in particular, following a defi- 
if 
it was. shown, 


Mental effort 
slightly increases the pulse rate, the depth 
of breathing. and the oxygen consumption 
of the body. 

But the added energy used is so slight 
that a piece of banana no larger than the 


end of your little finger vill support 
Steady concentration for nearly an hou 
In fact, the increased consumption of 
‘energy is 40 trifling it fails to explain the 
mystery of the bodily exhaustion which 
follows prolonged brain work. The only 
answer science can make at present is that 
the strain of the eye muscles in reading, 
the ear muscles in hearing, and the body 
‘muscles in maintaining the same position 
Drdtce the fatigue. ’ 

Every year, the average pair of lungs 
‘expand and contract ten million times; the 
average eye roves back and forth thirty 
six million times: the average heart beats 
forty million times, pumping enough 
‘uid through our veins to fill fifty aver- 
age railroad tank cars. All thig activity 
goes on without conscious effort, ‘The 
energy expended in keeping the human 
engine running while it is thus out of 
gear is known as its basal metabolis 
Metabolism means the process by which 
‘our bodies turn food into energy and 
tissue. 

After the experts have determined the 
level of energy consumption required to 
keep the body alive, they can easily meas 
ure the added energy consumed in a given 
task. There are three ways of doing thi 
‘One is by the amount of oxygen taken in} 
another by the amount of carbon-dioxide 
given off, and a third by the amount of 
heat liberated by the body. 

‘All three occur in such a constant ratio 
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HARDWORKING 
CHORUS GIRL 


that any one check will 
formation sought. Us 
ly the oxygen consump- 
tion oF earbondioxide pro- 
duction is used, the subject 
breathing through special 
tubes, whieh lead. from and 
Bac into ruber ba 
‘such methods, Dr, 
cat Tented of the University 
Hielsingfors, Finland, not long so, ¢ 
Covered some surprising things stout th 
energy consumed In dancing. The Charles 
ton, popula afew years ago, usp 
approximately as much energy as sin 
wood. The Polish Mazurka consumed 
almost as much as wrestling. Even the 
waltz results in person of norm! weight 
expending bodily heat sufficient 10 raise 
the temperature of five pints of water 
from the freezing to the boiling point 
‘On the list of energy-consumlng tasks 
around ‘the house, he found washing 
heals the list, Sweeping comes second 
with ironing about half as hard as wash- 
ing. Dressing the baby proved to be seven 
limes as tring as sewing by hand, and 
the general work done by the average 
housewife was shown to be as hard as that 
done by a carpenter or housepuntr- 
ing stairs is just fifteen times as 
difficult as walking on a level flor. Inei- 
entally. the most eficient way to climb 
stairs, the way that puts the least strain 
tn the body, is at the ate of about a sec- 
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onda step. By saying “one hundred and 
one” between each step, the pace can be 
a of their Dr. 
During one of their experiments, Dr. 
Benedict and his co-workers built an air- 
tight, heat-tight chamber in which a per- 
son could live. for days under 
Controlled conditions. Ingenious 
devices™ enabled the observers 
‘outside the glass house to meas 
tre. the heat produced bythe 
Subject when “he was asleep, 
resting. quietly, physically ac: 
tive, eating, fasting, and concen- 
trating on’ mathematical. prob 
lems. One discovery was that a 
heavy meal will increase the 
heat output of the body as much 
as forty percent and cause it to 
remain above normal for as long 
as twelve hours 
Because the body burns food 


the unit used in measurin 
calorie. It represents the amount of he 
requited to raise the temperature of abot 
a pound of water four degrees Fahrenbe 
Foods are also measured in_ calories to 

ignate their enerey producing value 

If we lie in bed all day, 1,700 calories 
of food will keep our bodily machinery 
functioning. If we work at a desk, we 
need 2,500 calories. If we pitch hay on a 
farm, we nee A Maine lunsherman 


muy’ consume 7,000 calories; a sit-day 
bieyelist 10.000." The average man eats 
‘more than five pounds of food a. day, 
about a ton a year. Thus, in less than a 
‘month, a 150-pound man eats his own 
‘weight in food. 

‘Astonishing chemical engines within 
the body carry on the work of trans- 
forming this food-fuel into energy. Every 
muscle is a powerhouse in miniature, Tt 
takes sugar brought by the blood and 
changes it into glycogen, a white. starch- 
like powder, which it stores up for future 
use. Glycogen, according to the famous 


English scientist, Dr. A. V. Hill, who was 
awarded the Nobel Prize for his re- 
searches, is one of the most potent chem- 
icals known. It represents a concentrated 
form of energy nearly four times as pow- 
erful as dynamite! One gram, three and a 
half hundredths of an ounce, contains 
enough potential energy to lift a ton of 
rock six feet into the air! 

‘When you tum a page of this maga- 
sine, glycogen enables you to do it. Each 
of the hundreds of thousands of fibers in 
‘your biceps is charged with this animal 
starch, When the command races down 
from the brain along the nerve lines, each 
cell of which passes on the message in 
Jess than a hundred thousandth of a sce- 
ond, an instantaneous chemical reaction 
takes place. The glycogen, as though it 
‘were gunpowder touched off by a fuse, 
changes and becomes lactic ac 
chemical found in sour mill. Thi 


cle fibers to ¢ 
tract in, unison, 
thus lifting: your 

Immediately 
afterwards, oxy- 
gen, carried along, 
the fibersby blood 
capillaries, re = 
converts as much 
fas three fourths 
of the lactic acid 
into glycogen and 


Wither nostrils tightly closed, this gi 
1 reathing oxygen” through the tubes 
‘nile roniae, which ts faity cany work 


burns up the rest by oxidation. In this 
way, the muscles are prepared for the 
next contraction. It has’ been found that 
five gallons of blood are required to carry 
one gallon. of oxygen. 

Dr. A. V. Hill has found that for every 
gram of lactic acid developed during exer- 
ise, 370 calories of heat are produced. 


When the (Continued on pase 116, 
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TAXIDERMISTS HAVE THRILLING 


Below, + mounted diese 
Thies an Airican antelope, duced, for a natural-looking habitat group, 
sahil larger than's rabbit “Near the studio is a patch of semic 
woodland: the very spot for a dress re- 
hearsal. There the Jonas brothers took 
their three black bears, trying them first 
fone way, then another, Just as. they got 
them right, they heard! a wailing. siren 
A police car stopped at the road: 
“Stop abusing those bears,” the 
officer commanded. 

“Abusing?” chorused the three Jo- 
nas brothers. “Why, the bears are 
dead—and mounted’ See?” The 
demonstrated, "We're taxidermist. 

“Taxidermists, eh?” the policeman re- 
Peated. “A woman telephoned you were 
‘abusing three helpless black bears.” 
‘One taxidermist received, without ex- 
planation, a box labelled HAWK—DEAD, 
n, peeped through a. slit in 
le of the box, Suddenly, from 
it darted forth a’ long, snakelike 
neck, tipped by a sharp bill, Tt dealt 
the taxidermist a blow that sent him 
sprawling, blood pouring from a cut 


By Tuomas M. Jounson 


‘OAH WEBSTER said in bis before the chloroform 
tionary, that taxidermy wore off, the plaster 
art of ‘stuffing. animals.” ‘would be dry, the snake 
much more than that now, and back in the box. 

“stuffy” it never was. At any moment in The telephone bell rang 

the taxidermist’s life, in may rush ad- and the taxidermist ane 

venture or bizarre experience, Nor is this swered. it. A few mo- 

Surprising, since taxidermy deals with all ments later he returned 

manner of creatures, frequently wild, (0 the workbench. ‘The 

Which are sometimes alive when they mold was on the floor, 

seem to be dead, and sometimes dead smashed into a thousand 

when they’ seem io be alive, Asa few pieces. The chloroform 

true stories will ilustrate. iad worn off: the snake's 
Not long ago someone sent a rattle- writhings had dashed 

snake to a New York taxidermist to be self and the mold to the 

‘mounted, Dangerous, but this taxidermist floor of the workroom. 

Knows the tricks. Carefully, he pried off A tiny rusiling sound, 

‘outer boards from the stout express box. a rattle, behind him! He 

Whirled, but too late. The 
rattlesnake struck. Luck- 
iy help was at hand. The 
taxidermist was saved 
and the snake captured 
after a perilous hunt 
through the studio 

That near tragedy con- 
shout, Then, ihe culls eae che Bead trate with what bpp 
iropped, paralyzed by the two’ ounces of ed recently to the three 
chloroform the jar contained, Jonas brothers, who are 

‘Donning rubber gloves, the taxidermist  amongthis country’s lead- 
took out the limp body. He placed it on ing taxidermists. At their 
the workbench, arranged it. in various large studio in Yonkers, 
poses, secking the one in which it would N. Y., they had mounted 

Took best when mounted. That found. he three ‘black bears, for a 

poured around the black and yellow coils, museum. All were in life- 

white plaster of Paris, as the first step like poses, eyes twinkling, 
toward a wax replica’ Then, to hasten coats glossy. Next they 
drying, he turned the mass’ over, This must be arranged effec 
left the insensible snake's belly uncov- tively, and an appropri 
ered, but the taxidermist knew that long ate background repro 


MOLDS READY FOR INSTANT USE 
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lead Animals 


TIME PRODUCING MOUNTED SPECIMENS 


between the eyes. The "“hawk-dead” was 
a very lively Bittern, whose neck and bill 
are a formidable weapon, : 

“Modern taxidermy, as practiced by ite 
leading exponents, especially for the great 
museums striving’ to preserve 3 record of 
all the wild animals as they live on their 
native heath, reaches out very far. It sends 
into Africa,” Asia, South America expedi- 
tions of hunters, naturalists, artists, taxi- 
dermists; perhaps men who are all’ four, 
like the fate Catt Akeley, James L, Clark, 
‘or John Jonas. They noi only shoot ani- 
mals and bring home theit skins and 
bones, but they also bring the results of 
study of those animals at first hand, 
setches and photographs of, thir mos 
appealing postures, of typical and beau- 
Ut aspects of their matral surroundings. 
These are embodied in habitat 
sroups, scientifically. accurate, 
yet artistically pleasing to the 
tye. Science alone would 
Accuracy without interest; art 
‘lone, interest without accuracy. 
‘Taxidermy secures both, 

So a taxidermist, returning 
from safari, will bring collec- 
tions of stumps. and branches 
of trees, bits of moss, rocks, 
srrasses, brushes, ferns, even 
small birds and insects, all to 
be fitted somehow into a group 
showing the actual surroundings 
in real life of the animal speci- 
mens. Some things can be dried 


APRIL, 1934 


and used as they are, but 
green leaves, flowers” and 
fleshy plants must be repro- 
duced in wax, glass, celluloid, 
or other suitable ‘materials, 
SS Pe ee 
made of plaster matching 1 

sample in color and texture 
When an animal is shot, each 
item of information that will 
assist in reconstruction in the 
museum is carefully recorded 
—such as some seventy tape 
measurements of a tiger. For 
the completed group there 
must be, if possible, not sin- 
fle animals, but groups show- 
ing an old ‘male and female, 
‘a young male and female, and 


young, to complete the picture, 
Thi pa toons those eras 
taxidermists run desperate 

ks. Clark, now assistant de 
rector ofthe American Muscurn 
of Natural History in. charge 
‘of preparation, has shot. at 
‘lost range lions, erizaly bears, 
ihe, and other" wild. animals 
AC hfteen yards he illed. 3 
charging. thinoceros. Radclyfie 
Dugmore "had ust photo- 
xraphed. Perched in an ‘acacia 
tree, he watched scores of an- 
sry elephants’ stampeding. be- 
heath, searching for him. John 
Konas has traveled 8,500 miles 
an safer, and bad many ad- 
‘entures. Once he shot a chang 
Ing rogue elephant. 

“The revolution in taxidermy 
that "made these efforts. and 
Fiske ‘worthwhile, began with 
the daring, artistic, and. scien: 
tile Akeley. Once animals were 
mounted by placing. the ski 
dover framework, turing it 
upside down, and stufing i with hay or 
txeelsior. Then the animals were modeled 
in plaster of Pars, and the akin stretched 
‘over the dummy, That. prevented: much 
contin of mak 

ley began modeling animals in clay, 
Then covered the mold. with plaster of 
Paris in two sections, emoved chem from 
the elay model, and lined them ‘wth pie 
Plermache and wire netting, making a 
Shell "about an eighth ‘of an inch thick. 
‘This shell, when removed from the two 
molds and ‘placed together, reproduced 
the clay model in a light and permanent 
form. To this form, the tanned skin was 
applied. Later ‘Clark. introduced, and 
‘Akeley’ adopted, wooden ribs within the 
Papier mache form. The. papier-mache 


models, hollow, (Continued on page 112, 
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NINE GOLF CLUBS ARE 
COMBINED IN ONE 


Ixvexte by a Chicago jeweler, a new 
adjustable golf club combines nine dif- 
ferent types of irons in one, reducing the 
assortment needed for a golfer's bag and 
consequently the weight that must be car- 
Hed by the caddy. Numbers onthe swivel 
head of the club and its mounting indi- 
cate the angle of setting for each type of 
stroke, ‘Thus, when the two S's are 
aligned and simple locking device has 
been applied, the club is ready for use as 
4 mashle. A telescoping handle permits 
the club to be adjusted to any length suit- 
able to the player's height, 


VIKINGS’ OLD WAR HORN 
UNEARTHED IN DENMARK 


Neanty ten fect long, a snake-like horn 

unearthed in Denmark and shipped to 

America might well puzzle a modem 

musician, The rare relic, shown below. 
‘was used for signaling 
by ancient Vikings of 
the eighth century, 
when they wished to 
call their adventurous 
bands together for coun- 
cil or war. A sounding 
disk augmented its blast 
so it could be heard 
for many miles. 
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Mine golf clube are combined inthis one 


CYCLIST USES WIND 
TUNNEL IN TRAINING 


Ix onde to study the wind resistance 
experienced in various postures, a French 
racing cyclist has availed himself of an aero- 
‘nautical wind tunnel for tests, Mounting his 
‘machine, which is suspended at the mouth of 
{he wind tunnel, the rider attempts to coun- 
teract its force by changing his position, 
‘Thus he trains himself to adopt a style that 
will cause the least fatigue at various speeds 
in actual competition, 


FLOWERS FROZEN IN ICE 


Frozex solid in blocks of ice, fresh blooms of 
the Australian wattle and bottle brush were 


ical ‘blocks were polished as shown above to 


rive visitors a clear view of the contents. 


FURNITURE MAKING, HUSTON’S HOBBY 


Faseiura to many for his imper- 
sonations on the movie screen and 
stage, Walter Huston becomes a home 
workshop enthusiast in his spare 
hours away from the studio lot. His 
cabin in the San Bernardino Moun- 


tains of California, where he makes 
his home, is furnished almost en- 
tirely by his own hands. Huston has 
set aside a commodious room in his 
basement as a workshop where he 
produces fine furniture. 
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(Cutaway view of Geddes’ desig for = 


features of liner that 


ill accommodate 2,000 frst-<lase passengers 


New Streamlining for Big Ships 


Radical Design 
of Ocean Greyhounds 
May Shorten Trip to 
Europe by One Day 


the sea destined to take 
new forme in the race 
for speed? With stream- 
lined trains and auto- 
‘mobiles no. longer a 
dream but a fact, as told 
fn recent issues of Por 
Lak ScteNce MoxTHLy, 
designers are wondering where the new- 
born art of streamlining may work addi 
tional transformations,» That streamlined 
‘ocean vessels will prove a logical develop- 
ment ig the view of Norman Bel Geddes, 
noted industrial designer of New York, 
e 1927 has been experimenting 
with ships, motor cars, factories, and rail- 
ray coaches designed along advanced en- 
ssineering. lines. 

Capable of being built and operated 
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STREAMLINE 


Eieises "al “SHORESTACK. 
erat enrages OAS 

Srrenoe TeAcs ron 7 

Youauncw\ RETRACTABLE 

StAmane CATAPULT 


Mecrion oF 
‘bor orex | 
© ems Sanowar 4 


1S LAUNCH LIFEBOATS | 


Titebowt anne 


successfully under 
conditions existing to- 
day, he maintains, is 
a 1,088-foot_stream- 
lined vessel that he 
has designed. Details 
of this striking craft, 
which he decribes in 
his book, “Horizons,” 
Published by 

own, and Company, 
give a fascin: 
picture of what sea 
travel of the future 
may be like 

‘Streamlined both in 
hull and superstruc- 
ture, the passenger liner proposed by Ged- 
des presents a striking contrast with pres- 
etsy, eum Eve sk. ght bas 

sn eliminated by inclosing the entire 
superstructure ina streamlined shell. 
Only the navigator's bridge protrudes, and 
this is shaped in the form of a mono- 
plane wing so it offers a minimum of re- 
sistance to the 

‘As a result of its smooth contour above 
the water line, and improved hull design 


‘ ‘ncn, he 
ine brew 
belt ol the ve 


below water, its designer estimates that the 
2's sped in wormal weather shoul be 
atleast twenty percent greater than that 
% Conventions ai or tenough (0 lp 3 
day from the transatlantic passage, Tn ba 
‘weather the advantage of the streamlined 
“Ship would be materially increased because 
ix would not be adversely affected by'strong 
head winds. Tests show the design would 
reduce wind resistance by about. eighty 
percent 
‘Accommodations are provided on the 
liner, in Geddes’ design, for 2,000 first-class 
passengers and fora crew of 00 men, Ske 
Tie panels of light alloy. or glass in J 
sreamnlined skin provide for the comfort of 
the passengers in tain or shine, ‘When the 
‘weather is fine, the moving panels are rolled 
thack and the ship is more open than a liner 
of the present day.” In stormy weather the 
panels are closed and the vessel is a5 im- 
vious to the elements as a submarine. 
us, the fully streamlined form of the 
ship is preserved when most needed, 
Smokestacks for the steam-urbine power 
ant of the streamlined craft are inclosed 
{n fairing that makes them seem to dissolve 
into’ the saperstraciure, 
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Midget Torpedo Boat | Has Forty-Knot Speed 


AX UNUSUALLY efec- 
tively way to display 
Indian “arrowheads "bas 
been devised by Dr. A. 
"Wittman, of Mes 

sc, whose collection 
feths lager Ms sae, 
‘The stone weapons serve 
as the materials for pic 
torial panels of Indian 
Chiefs, "bears, ‘mountain 
goats, and other scenes 
nd ‘animals associated 
with Tndian'tife. Alter 
In artist bas traced the 
tuttine of the design ups 
‘on a background of bris- 


SMALLEST MOTOR RUNS 
POCKET ELECTRIC FAN 
Pav Weroxpex, German engineer, 


laims the distinction of having built the 
world’s smallest practical electric motor. 


Operated by a flashlight battery, its arma- tol board, Dr. Wittman 
Lure spina 900 evalutons 4 minute. selects appropriately 
Mounting a blade on the rotor, the builder shaped arrowheads to fil 
has a pocket electric fan, in the design 


ICE BOAT IS STREAMLINED 


Srvuep the “ice Zepplin,” fy new type of ice boat has 
de its appearance at recent Cerman regattes. ‘The plot its 
hin a cockpit at the rear of a long torpedo-shaped hull, which 
4 flat bottom and a top that is rounded to a smooth, stream- 
lined finish. Fairing surrounds the tapered headrest behind the 
pilot to complete the streamlined effect. The odd design gives the 
Graft a striking appearance when viewed head-on, as illustrated 
in the picture below. 


3 


Carante of attacking anything 
from a submarine to a battle- 
ship, one of the world’s smallest 
‘warships has been developed in 
England. This "pocket torpedo 
boat,” shown undergoing a test 
at left, measures fifty-five 
jn length and skims the wi 
at forty knots. Because of its 
speed, it can make an effective 
escape after a surprise raid, The 
boat carries two torpedoes, two 
small anti-aircraft guns, ‘four 
depth charges to be used against 
submarines, and” smoke-screen 
apparatus. | Wireless. telephone 
equipment enables the crew of 

to keep in constant touch 
with ships and aircraft, A dozen 
Of the speedy midgets cost less to 
build than one large destroyer, 


Th 
tyst 


ROBOT, ON LAND, TEACHES SWIMMING 


Leansisc a dificult swimming stroke is made an easy 
task by a new mechanical instructor, devised by an Oakland, 
Calif, iaventor. When the novice lies upon the device and 
turms'a crank handle, jointed guides simulate the motions 
‘of the crawl stroke." By following their motion with the 
limbs, the student quickly senses the proper timing of each 
motion, since the guides themselves resist, with gentle pres- 
sure, any attempt to make a stroke at the wrong time. The 
apparatus is designed to give preliminary swimming instruc- 
‘on dry land, leaving fine points to be taught later. 
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WORKER GOES HOME 
ON HIS COASTER 


Ar tie end of their 
day's work, laborers in 
a slate quarry of north 
Wales start ‘their trip 
home “in _ picturesque 
fashion, Each is pro- 
vided with an odd de- 
vice known as a. “car 
‘gwyllt,” literally, the car 
that goes, which is, in 
effect, a one-man roller 
coaster, It consists of a 


Setting this contrivance 
upon the quarry track, 
the workman seats him: 
self upon it and whizzes 
down the mountainside ‘qwarrymen In sling 
to the nearby town. ‘oust homeward 


RAISE 146-FOOT TOWER IN THREE HOURS 


Execren by six men in only three hours, and 
smantled even more rapidly to be t 


cther site, a new type of steel observation tower 

is speeding the work of the U. S. Coast and Geo- 
detic Survey. ‘The 146-foot towers, 
are used in long-distance surve; 


| ers throughout the country. With 
| the completion of this program, no 

place in the country will be more 
}] than twelve miles from a marker. 


~= 


SHOE-SHINING MITTEN 
CARRIES ITS POLISH 


ALL the essentials for’ polishing shoes 
are combined in_a mitten recently placed 
om the market for household use. Small 
buttons of a special polishing wax are 
attached to one side of the mitten, as 
shown in the illustration above, while the 
other side of heavy flannel serves as a 
polishing cloth. ‘The two-in-one cleaner is 
said to give at least 100 shines, and 
supplied for use with polishing buttons for 
either tan or black shoes. 


STOP LIGHT COMBINES 
COLORS AND MOTION 


A stor light for 
cars that is plainly 
visible in sunlight, 
fog, rain, or dark: 
ress, combines ac- 
tion’ and dazzling 
colors to secure 
the attention of 
other drivers. Cel- 
Iuloid insets, col- 
ored red, blue, 
green, and yellow, 
are mounted on a 
revolving disk that 
spins whenever the motorist steps on the 
brake which actuates the signal. A con- 
venient bracket enables the signal to be 
attached just above the car's license plate, 
in the manner illustrated, 


PORT FOR GUNS IN 
POLICE WINDSHIELD 


A wrsossmex, containing a 
sun port, has been invented: by 
former Dearborn. Mich.. fire- 
tan, to guard the lives of police 
officers during a bandit chase. 
Thrusting his weapon through 
the opening in the: bullet-proof 
windshield, an occupant of a 
police car’ can fire at escaping 
‘riminals without exposing him- 
elf, The ball-and-socket_ port, 
made of brass, permits a rifle of 
fevolver to be pointed in any 
direction. At right the inventor 
{is seen demonstrating his model. 
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nts met, the other day’, when 
Majestic, largest liner in the 

est dry dock ever 
10 be over 


GAS MOTOR IN WHEEL 
TOWS ROLLER SKATER 


Moronizeo roller skating. 
icked with thei 


a sort 
has een introduced 
ait, A. wheel with 3 
ve power, anda. skater 
‘of ‘handlebars ‘attached 
Towed at a ively clip 


4,000 PIECES OF WOOD 
IN MOSAIC TABLE TOP 


By Gtetxe together 4,000 pieces of fir, 
mahogany, Tennessee red cedar. walnut, 
and Alaska cedar, Everett Smith. of 
Hoquiam, Wash., has produced an at- 
tractive card table with a mosaic top. 
Tt contains a colorful pattern in five 
brilliant hues. built up by the small blocks. 


grasping a 
to the wheel, 
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hauled in the new dock at Liverpool 
England. which was recently completed 
aa cost of more than $6,000,000. The 
normal inside length of this dock, 1.200 


feet, exceeds that of the next largest dry 
dock, at. Boston, by’ twenty-nine 
essary 


CAP FOR SHAVING CREAM 
TUBE IS ALSO A BRUSH 


Senvixe the purpose of a brush as well 
as a cap. a new attachment for a tube of 
cream simplifies the morning 
toilet. When the cap is attached, pressure 
's cream upon the applicator, which 

used like a brush, 


NEW TRANSMISSION HAS NO GEARS 


Power is trans 
mitted at variable 
speeds by means of 
lic unit 
tented by “AE. 
Hedlund of Evevet 
Wash, Replacing 
gearsin automobiles, 
TC employs a. steel 
Case containing eight 
Splines with 
Jstons working in 
pairs from_a crank 
Sttached to. drive 
Shaft. When ‘this 
rive shaft is ‘ro: 
4 reciprocat- 
{ng motion is setup 
im each link. acting 
between opposite 
inders, thus caus 
ing. one cylinder ‘of 
each set 
oil, while each of- 
posing cylinder ex- 
pels it, In the wall 
oF each cylinder is 
8 wedge-shaped port 
‘which may be elosed 
or opened. When 
these ports are open. 
the unit runs free 


but as the port is 
closed, it takes up 
the load, 


melt showing con 
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POUR THREE-TON TELESCOPE MIRROR 


USE WINGLESS ROOSTER 
IN STUDY OF FLIGHT 


‘Twrove a freak of nature, science 
may soon be able to explain some of the 
Tong-standing mysteries of the flight of 
birds, A rooster, hatched without wings, is 
now (9 be studied in the National Zoologi 
cal Park at Washington, D. C., by experts 
from the Smithsonian Institution. Six 
‘months old, it has shown no inclination to 
try to fly. Later, by dissection, the experts 
hope to find why the wings failed to grow. 
and whether the absence of flying instinct 
‘may explain the evolution of flight. 


same type will be used for the 200-inch Complete 
mirror in the Mt. Wilson Observatory. Scope, Ite 


FOG-PIERCING CAMERA 
TESTED ON SEA CRUISE 


NEWEST SPEED TRAIN 
LEAVES THE FACTORY 


SHAPED like a projectile, the Union 
Pacific Railroad’s 110-mile-an‘hour stream- 
lined train has just been completed in 
Chicago. Its first picture, reproduced 
above, gives a striking impression of what 
the swift monster of the rails will look 
like when it is coming down the rails di- 
rectly toward the observer. The wide semi- 
circular ports at the front ventilate the 
cooling system of the train's 600-horse- 
power motor, which is directly coupled to 
{generator providing electric current for Williams’ fog camera in use on liner Mankat 
its propulsion, Upper sight developing picture in thirty te 


he new camera is brow 
Jay. Its picture can be devel- 
ped and fixed in thirty seconds 
0 show what is ahead of the 
hip, and reveals objects from 
wo to four tin away as 
fone can see. This is done with 
plates sensitive to invisible rays, 
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HOUGH y 


Morton G 
admits you toa world of inv 


WALLING 

A 
serious work. As microscopes are used in 
commercial and government laboratories 
in examining and testing all kinds of mate- 
tials, 40 you ean employ your instrument 
for analyaing food, cloth, paper, and hun 
dreds of other things found in your home. 

Tt is fun to examine, at 100 diameters, 
abit of fuze plucked from your coat. At 
the same time, such an examination may 
show that you have been cheated, that the 
Suit the merchant assured: you. was “al 
Wool" realy is a mixture of wool and cot- 

mn. In the same way you can learn, more 
ainly than in any other, whether many 
Other articles are genuine or, in the case 
fof food, whether itis Bt for use 

To be your own microunalyst, you need 
‘not possess elaborate equipment or be an 
fxpert scientist. Even the most highly 
{rained ‘microscope specialist employ a 

stem so fundamentally simple that any 
one, can follow it. Basically i is 

‘Compare the unknown substance with 
known materials until you find a perfect 
match 

‘Thus by looking through your micro- 
scope: at specimens of cloth, starches, p= 
per, foods, and other substances. whose 
identity you know exactly, you soon learn 
to recognize these things when you mect 
them in strange places. Tt is like belong- 
{ng to a club, You soon learn to recognize, 
‘on sight, all established members. Some 
ay you will encounter a stranger among 
the group of club members, but if you go 
about it in the right way. you will not find 

particularly dificult to identify. him 
larly, you can lear the identity. of 
the strangers you find under your micro- 
scope by comparing them with known 
substances, with pictures, or by further 
observation. 

‘When you first start out to discover 
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Be a Detec HVE 
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PRESENCE OF STARCH 


‘erator contains any 
thing that is not fit to 
eat, everything you 
meet will be more or 
Jess. strange, Maybe 
you think that you already know all about 
the common things you will find—about 
potato for instance; but soon you will 
discover that you previously knew almost 
nothing 
Here is a 0 
spud. Look at it by stretch 
ing your imagination, decide that it is an 
‘object of beauty, you deserve a medal 
for you have rare insight. It is beautiful 
and interesting, but not as it stands, With 
a knife cut a small piece from the potato, 
scrape the surface until you have a drop 
of cloudy liquid, and smear some of the 
liquid on a microscope slide. Into about 
one tablespoonful of water stir one drop 
incture of iodine. Add a drop of this 


‘and. place’a cover glass over it 
With your unaided eye, you can sce the 
smear take on a blue color. Now put the 
Slide on your microscope stage and adjust 
the marnification to about 100 diameters 
Who said a potato bas no beauty? 
‘The blueish ‘smear has resolved itself 
into colton of neaty round jewels 
sapphires they seem to be. They are not 
Al of the ssine size, nor exactly of the 
tame shape; but all’ are nicely rounded, 
‘with no sharp angles or ragged contours 
"These particles are potato starch grains, 
colored Blue by the iodine. This coloring 
Ssction is a standard test for starch, You 
fan add lodine water to any food or other 
thaterial, and if there is starch presen, 
the characteristic blue color will appear. 
‘Examine one of the grains carefully, at 


a higher power if pos- 
sible, You will discov- 
ce that, like an oyster 
shell, it is made up of 
concentric layers, Near’ one end of the 
elliptical grain, you see what appears to 
be a dot or hole. This is the hilum, present 
in many kinds of starch, Potato starch 
fgrains are among the largest of any starch, 
Their surface markings are more distinct 
than on most other starches 

Make yourself well acquainted with po- 
tato starch, for you may meet it almost 
any place ‘during your examination of 
household foods. “Here, for example, is a 
sack of flour about which you know little 
or nothing. Is it pure? The microscope 
will answer that question if properly used, 
even when chemical and other methods 
‘might fail. Flour itself is composed large- 
ly of wheat starch, but sometimes the 
miller can make a greater profit by mixing 
some cheap potato starch with the flour. 
‘You cannot see the difference with your 
unaided eye; nor can you feel, taste, 
smell, or otherwise learn that there is a 
difference. But your microscope will tell 
you the truth at once. 

Sprinkle a little of the flour on a glass 
slide and moisten it with a drop of the 
iodine water previously mentioned. Drop 
a cover glass over the specimen. Your 
microscope will reveal numerous blue par- 
ticles, considerably smaller than the grains 
of potato starch, and more or less cir- 
cular in shape. ‘These are wheat starch 
grains. Perhaps you can see the hilum and 
layers of one or more of the grains. 

Here in the flour is a blue grain that is 
much larger than the others, Tt looks fa- 
miliar, and you identify it as a grain of 


POPULAR SCIENCE MONTHLY 


Your Own Microscope 


potato starch, You find others, The miller, 
apparently, has been cheating you. But 
before you complain to the grocer, inspect 
samples from several other portions of the 
sack of flour, so that you will get a rep- 
resentative picture, Then make sure that 
you candle the various Winds of 
Starch gra mixing potato scrapings 
fnd wheat Rou? together, and. examining 
the mass under your microscope. 
‘Because starch is one of the commonest 
materials used for adulterating. granular 
foods, you must make yourself familiar 
with the other common forms before you 
ean with certainty analyze foods. Legumi- 
nous plants, such as beans and peas, con- 
tain a starch that is different from other 


shape, have a slit-i 
the circular form found in wheat and po- 
tato starch, You probably will not be 
able to sce the rings or layers. 
Comstarch. and that made from rice, 
are very muuch alike, but differ from other 
starches. ‘Their grains are small and are 
irregular, with sharp corners and edges, 
and. thefe is no visible layer structure. 
Grains of rice starch can be distinguished 
from cornstarch by their smaller size, and 
their tendency to clump together. "Still 
another form of starch is that occurring 
fn tapioca, The grains, about the size of 
those’ of cornstarch, ‘resemble, for the 
most part, hard-boiled eggs from which 
1 portion of the small end has been cut 
‘That is, they are nearly spherical in shape, 
but have a flat place which projects a lit 
tle, The microscope reveals a. dot or hol- 
low at the center of the grain, 
‘Starches are not the only foodstuffs you 
‘an analyze with your microscope. Perhaps 
hhave a sample of butter that you 
Know fitte abouts Smear some of it on & 
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warm slide, and drop a cover glass over it. 
‘The microscope quickly reveals ‘whether 
the butter is salty or sweet. If it is salty, 
the cubes of sodium chloride (table salt) 
will show distinctly, like crystal blocks. 
Pure butter is made up, for the most part, 
of small particles of fat and globules of 
water, evenly distributed. Butters which 
are composed partly of margerine or other 
fats and oils usually do not show such 
even distribution. The water globules gen- 
erally are larger than those of fat. 

Look at ground coffee under a low 
power, and you will be able to determine 
‘roughly whether or not it is 


‘Small particles of coffee bean. un 
hhigh ‘magnification, are seen to be made 


Unknown Substances Is Made Easy for Amateur 


Trailing Hidden Clews and Identifying Many 


up of thick-walled cells containing tiny 
droplets of an oily liquid. The other sub- 
stances used to cheapen coffee do not con- 
tain such cells. Chicory for example, has 
cells with walls that look fragile. 

‘Sugar sometimes. is adulterated with 
starch, and even white sand has been 
used, although rarely. “You will have no 
trouble detecting starch by the iodine 
method. 

Microscopic examination is an import- 
ant means of controlling the purity of milk 
and cream handled by dairies. Usually the 
rmicroscope is used to detect the presence 
of undesirable bacteria, and to indicate 
excessive numbers of white blood cor- 
pscles which are produced by cows hav- 
ing abnormal or diseased udders. For such 
discoveries magnifications beyond the 
ange of the (Continued on page 104, 
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EARTH GUARDS DAM FROM QUAKES 


‘THOUSANDS of cubic yanls of earth and 
rock, now being thrown against the con- 
erete base of the Mulholland Dam in 
Weld Canyon, Calif,, will soon nearly 
cover the giant structure, The unusual 
ing operation is carried out be 


SMUGGLERS DETECTED 
BY X-RAY OUTFIT 


Hipoex jewelry and contraband ma- 
terials cannot escape the eye of an.inspec- 
tor armed with X-ray apparatus such as 
has recently been installed in Dutch 
toms houses, to thwart the wiles of smug- 
glers. Each traveler is obliged to submit 
himself and his luggage to examination, as 
shown above. Honest tourists are thus 
expedited. in their passage through cus- 
toms while those who have concealed 
undeclared valuables are caught red- 
handed. 
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cause the dam lies in a section where 
kno 


mn earthquake faults ind. the 
th blanket will protect the thickly pop- 
ted regions further down the valley 
se a quake weakens the dam, The photo 
sraph shows the blanket being applied. 


TEST RADIO- OPER TED TELETYPES 


‘Tuaxsarissiox of weath- 
fer reports and other data 
between the nation's many 
airports, by means of tele 
type machines, or auto- 
matic typewriters, is now 
done over land wires. Huge 
sums may be saved if ex 


successful. Recent 
vances in radio techniqh 
have. shown this. posible. 
and its practical applica- 
tion would dispense. with 
13,000 miles of leased 
wires now in service. At 
right, government air of 
ficials are examining one 
fof the first weather maps 
seat over the new radio 
teletype. 


SEEK WAY TO SILENCE 
AIRPLANE PROPELLER 


To rixp out why airplane propellers 
make as much noise as the motors that 
drive them, and to learn how to correct 
it, General Electric engineers recently in- 
sialled at Langley Field, Va., the unusual 
testing motor pictured below, For test, 
a propeller is attached directly to the 
shaft of the motor, which can be turned 
in any direction, and whirled at varying 
speed and its noise recorded. 


amine weather map tent by radio teletype 


GLASS COLORED 
BY SUNLIGHT 


Covorixe, glassware by the 
action of the sun's rays has 
become a profitable occupation 
in the deserts of the South- 
‘west, The picture at left shows 
fone trader's cache of bottles 
and flasks, whose clear glass 
will turn to a purple or amber 
aiter two to five years in 
sun. The glassware then bri 
high prices. Scie 

that the ultra-violet rays change 
the structure of the glass, 
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INT on soaring to rec- 
cord heights, two Army 
airmen are scheduled 
to take off this spring 


in a balloon as (all as a thirty 
story building. Their goal is a 
fifteen-mile ascent into the 
stratosphere, where experts be- 
lieve transatlantic airplanes of 
the future willy at €00 mies 

When Prof, “Auguste Pic- 
card, Swiss physicist, sealed 
himself within a hollow ball 
and allowed a balloon to carry him ten 
miles high, he showed how’ explorers 
could conquer this little-known regio 
Alter he had duplicated his own feat in 
' second attempt, others tried it. Russian 
aviators rose to a record height of almost 
twelve miles in a sealed balloon gondola. 
‘Two Americans, Lieut, Commander T. G, 
W. Settle and’ Major C. L. Fordney, 
nearly equaled this. alti- 


tude feat with a similar 
outfit 


‘One of “the dis- 
made in these 
fucensions "was. that. the 
air at such heights, though 
thinner than’ near the 
fs, contins practical 
ly the Same percentage of 
exyfen, a fact, Important 
in designing stratosphere 

lanes, since it showed 
the air’ at such levels 
Gould be Compresed and 
Supplied to occupants 
tn enclosed cabin, allow 
ing them to breathe with- 
out. the use of oxygen 
Apparatus 

Bo successful were these 
first fights that few real- 
ied “the peril involved, 
Unt three’ Russian aero 
hats set a new thirteen 
mile. altitude record re- 
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Defy Death in Stratosphere Flight 


American Army 5 


Officers Prepare to 
Rise Fifteen Miles 


in Gondola 


festead ir pretnte Abore 


fave alter 
they landed from thelr 
srstoaphere Might succesful 


cently and pi with their 
fives for the venture. Othe 
rare ead, oe ees ary oe 
{Sak of exploring this Tate airway. The 
two Army inmen ‘who, plan the. new 
enture, Majoe Wiliam Kepner and Capt 
Aibert W, Steven, will sec their record 
fn another enced onda, Mesnwbie 2 
Spanish aspirant (0 stratosphere" honor 
may. precede them, with an even bolder 
scheme of exploration 
To protect himself from the low at- 
rmospherie, presse at the twelvemile 


altitude he seeks to reach, Capt. Emilio 
Herrera of the Spanish aviation service 


proposes to swath himself tightly in 
handages from bead to foot. So clad, and 
cavered by an clectrically-heated diving 
salt, he believes be can make the ascent 
safely in an open basket. Workmen al- 
ready are rushing to completion a balloon 
for his perilous venture, in the course of 
which he plans to make photographs of 
scientific interest, keeping in touch with 
the earth meanwhile by radio, 


s 


a" 


SAILING LEARNED ON 
DRY-LAND VESSEL 


Youxcstexs may enjoy the fun of sail- 
ing and learn is art. without the danger 
of actually putting to sea, through the in 
Yention of the realistic dry-tand erat 
thowen above. Any back yard serves this 
Captive boat for lake, and ie trim sails 
pull out inthe wind as gracefully as if 
A were foating om water A rame sup 
ts the craft through a universal joint 
Ellowing it to heel over in the Drees and 
to be steered toward any. point of the 
compass exactly like a real boat, 


ANIMAL PAINTERS HAVE ART SCHOOL 


Cows and horses serve as models at a 
school for animal painting in Munich, 
Germany, called the only one of its kind. 
Students entering this school embark up- 
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SUN BOILS WATER IN 45 MINUTES 


Durasts of harnessing the sun for the stalled in a desert station, have heated 


practical development” of power are water 10 the boiling point in forty-five 
brought nearer realization in experiments minutes, and attempts are now under way 
now being conducted by Russian scien- to apply the plan on a larger scale, The 


tists, Solar boilers of a new design, in- 


ALUMINUM MADE BRIGHT AS SILVER 


Auvansvat is given a brightness that 
approaches that of silver through a new- 
ly discovered process, which is expected 
to have far-reaching’ industrial applica- 
tions. Tis first use will be in constructing 
for floodlamps. The metal is 
al bath 


picture above shows the boilers, 


‘The resulting elec 
tic action dis 


parities in the 
Fnum and leaves it 
y_beillianey 
repeating the process 
a. weather-p) 
coating is added. 


THREE-WHEELED CAR HAS 
SPARE TIRE UNDER HOOD 


‘Turmex-warertep cars, popular in Germany 
because of their economy, present an unusual 
problem in the placing of the spare 

manufacturer has solved it in the 
manner pictured below. The spare 


‘out of the way in a special compartment just 
under the hood. 


on a five years’ course designed to 
teach them the fine points of paint- 
ing domestic animals. In the morn- 
ings, a horse serves as a model, 
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Road Scout’s Car Is Ry 


Traveling Home 


TRAVELING SHORT-WAVE OUTFIT 


Wuew L. A. Morrow, 


the results of ‘sho 


FLYING CONDITIONS OF 
NATION SHOWN ON MAP 


Kerr up to date by frequent weather 
reports, an unusual map Jub installed at 
the Rome headquarters of the Italian Ait 
Ministry shows nation-wide flying. con 
tions. Symbols inserted upon ama 
Italy’ at the location of each observing 
station indicate y, 

Cloud height, and other factors important 
to aerial navigation. A glance at the chart 
fives a clear idea of flying conditions all 
‘over the country, 


TESTS GAGE STRENGTH 
OF NOTCHED JOISTS 


Testixe the 
comparative 
Strength of joists 
alter’ they had 
ibeen notched in 
Various ways 
perts of the U.S. 
Porest Products 
Laboratory re 
cently discovered 
4 Tact important 
to home builders. 


cut away at the 
fends in order to 
lower a floor toa 
desired level, the 
‘usual practice is 
to make a rectangular notch. New tests 
reveal that this leaves the joist weaker 
than if an additional section were cut 
away. Trials showed that if the joist in 
‘the top view could support 1,000 pounds, 
the one below it could hold a load of only 
250, and the bottom one 500 pounds. 
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radio amateur of Springfield, Ohio, goes 
traveling, he takes his radio station WSDRE with him. “To compare 

ve transmission and reception in different 
parts of the country, this enthusiast transformed his outfit into a 
station on wheels, housing it in a two-wheel auto trailer that he 
‘constructed of pressed wood material on a wooden frame, To erect 
his 66.5-foot antenna, he has only to set up a jointed pole carried 
in the trailer, attaching the other end of the aerial to any convenient 
tree. When 100-foot flexible cable is connected to the nearest 
tlectric light line, the station is ready for operation. 


WOOD MODEL SHOWS BEHAVIOR OF GAS 


of California, a student 
‘carious model illustrated 
‘sfaphically the behavior 
of a substance in its various physical stat 
Sections of ply wood. of which the models 
built up, are stained in four colors to indica 
the, action of gus liquid, and other forms 
permits the model to be opened for inspection 
at a point at which gas forms. 


Tinlshed product 


e 


=> 
ow) 


USE PROFILE SHADOW 
TO EXAMINE GEARS 


To weremcase whether small gears, 
ratchet wheels, and. other 

shaped objects correspond to the designs 
used in their manufacture a, desk-aype 
profile projector has been developed, 
object is placed on a glass platform as at 
feft and its magnified: shadow is throw 
through a system of mirrors, upon a tran 
lucent screen. By placing’ a large-scale 
Grawing or tracing upon the screen, the 
outlines of the part may be directly com- 
pared with that in the drawing, Special 
Hiumination permits interior features to 
be projected and examined, 


irregularly 
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STRIKING VIEW OF NEW SUB 


Latest addition to the British Navy, the powerful sub- 
‘marine Severn slid down the ways at Bartow-in-Furness, Eng- 
land, the other day and was snapped just after the launching, 
in the striking view reproduced at the right. A towering prow 
and bulging sides give the vessel a fantastic appearance. Be- 
sides its torpedo tubes, the Severu carries deck guns of sufi- 
cient caliber to make’it a respectable adversary in surface 
combat with enemy destroyers, 


BOOK FOR TYPEWRITERS 


HeLerxe children to learn to read, write, and use the type- 
writer isthe threefold purpose of a picture book just published, 
Which is called the first of its kind. Its perforated pages maj 
be detached and placed in a typ 
writer, so a child can spell out un- 
der each picture the names of the 
characters or animals and the ac- 
tion portrayed. Simple typewriter 
exercises are also included 


SWIMMER'S LIFE LINE 
EN Gare TEINS) CONTROL DIALS RADIO FOR YOU 


Worx on the wrist oF belt, a new life- ifori 

saving appliance aids in the rescue of a timing conts 
swimmer in distress, The device consists rulio fan to sele 
of a cork float and handle, a coil of tight his : a 
but tough cord, and an aluminum recep- 
tacle. If the bather feels himself sinking, — ¢ 
he pulls the float from its cup at t 

stant of calling for help. ‘The cord un- | 


reels automatically, and rescuers can haul 
the victim to the surface, as soon as they 
reach the float, thus materially speeding 
the recovery of a drowning person, 


swith Host attached, is worn le 
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RUBBER BANDS, A BALLOON, 
AND A GOLF BALL SHOW... 


Gaytorp 
Jouxson 


By 


TIDES FROM CIOS 


YORCES THAT CAUSE TIDES IN 


At D eo 


How Moon and Sun 
Generate the 'VIDES 


the tie inthe ocean he will tel you, 
‘The moon, of course! ‘The atirsc: 
tion of the ‘moon pulls the water of 
ihe oceans toward ft The attraction of 
fravity heaps up the water on the side of 
the earth toward the moon and 40 the tide 
tses as the waters pile up.” 

“That is about all chat the boy's know!- 
evige covers. You wil puzzle him if you 
SSE, “Why are there two high Us every 
day, while the moon is crossing the oceans 
only ace?” ‘This question wil abo pune 
nine out of ten grown people. 

"The tenth adult il try to explain that 
there isanother heap of water on the other 
Sie of the earth, the side away from the 
toon, ‘Then he’ wil add that the two 
Heaped-up places in the ocean account for 
the two daily flood tides ‘while the. low 
places in between account for the two daily 
{bb tides. Probably this will exhaust the 
txceptional adult's familiarity with the 
mechanical activities of the moon, sun, 
and oceans 

‘Yet the forces that produce the exceed- 
ingly varied tidal movements to be wit 
reseed daily on the coasts of all the con- 
tinents can be illustrated clearly by means 


I ‘YOU ask a school boy what causes 
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of a few ordinary objects easily obtained. 

If 1 drive a staple into an old golf ball, 
tie a string to the staple, and whirl the 
ball around my head, the string is thrown 
into a state of tension, which faintly sug- 
gests the force of gravity acting upon both 
the earth and the moon. We will disre- 
gard the sun for the present, 

If I whit the golf ball so violently that 
the staple is pulled out, the ball will fy 
off in a straight line, a line which is a 
tangent to the circle in which it was forced 
to travel by the string. The moon would 
do the same thing if the farce of gravity 
which holds it to the earth were to be 
suddenly annihilated. 


‘cormRUcaL FoReE 
~~ 


If we make a picture of the forces act= 
ing on the ball and my hand, through the 
sing, it will look something like the il 
Tustration in the center column. of this 
page. Bear in mind that everything which 
Is true of these two forces will still re- 
tain true if we imagine ry fist epaced 
by the earth and the golf ball by the 

‘The force represented by the arrow A 
‘would, as we just saw, make the golf ball 
fly off at a tangent if it were suddenly re- 
leased from the force of my hand acting 
in the direction of the arrow B. These two 
forces. struggle against each other and 
constantly compromise by deawing the 
ball along the curve of the dotted arrow 
C.T have drawn the arrows of the same 
length to show that the forces Aand B are 
balanced, and therefore equal in strength. 

can feel this moon against earth strug 
fle taking place in the string’ as Twhirl 
the ball around my head, The momentum 
of the ball tries to resist the force my 
hhand exerts to keep it traveling in circle. 

Can we represent the contest in the 
string? Certainly. Tf, ignoring the circular 
motion of the bail, T try to represent the 
two opposite forces that struggle in the 
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CENTER OF GRAVITY 
EFFECTS THE TIDES 


Sevst 
Ruarter 
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cord, they can be represented by two ar- 
ows of equal length, pointing in opposite 
directions, as shown in the drawing at the 
bottom of the opposite page. We will call 


the arrow A the centrifugal force, and the 
arrow B the centripetal force. 

‘When we imagine thatthe cord attached 
to the staple and held in my hand is re- 
placed by the force of gravity acting be- 
{ween earth and moon, We must take an 
Aulditional condition into account, In other 
words, the string is not a perfect symbol 
for this bond of gravitation 

Why? Because the centrifugal force of 
the whisling golf ball pulls my hand at 
the single point, where my fingers grasp 
the string, And in the same way the cen- 
tripetal force of my hand drags upon the 
bull at the single point where the string 
is tied to the staple, 

‘The cord is not a perfect comparison 
for the force of gravity because the bond 
hhetween our heavenly bodies does not act 
from a single point in one toa single 
point in the other. Every particle of the 
moon attracts every particle in the earth. 

Tet us put ita lle differently, for 
convenience, and say that the sum of all 
the particles in the moon (or the entire 
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NEARLY HOUR LATER 
RACH DAY 


HIGH TIDES 
EXPLAINED 


moon's mass) attracts the various parts 
fof the earth with forces of varying 
Strength, The strength of these forces will 
Yay according athe parts of the earth 
are nearer oF farther from the moon. The 
nearer the parts to the moon, the more 
strongly they are attracted, and vice versa. 

On the opposite page is an illustr 
of this situation. The earth’s radius being 
4,000 miles, the moon is distant from the 
earth's center by sixty times the earth's 
fadius, oF 240,000 miles. Then the moon 
is distant from the far side of the earth 
by sixty-one times the earth’s radius, and 
from the near side by only fifty-nine 
Limes the earth's radius 

‘Accordingly, the water of the oceans on 
the near side of the earth wil be attracted 
to the moon by a slightly stronger force 
than that exerted by the average attrac- 
tion of, the moon for the center of the 
earth, Also the waters on the far side of 
the earth will be pulled toward the moon 
bya slightly weaker force than that which 
the satelite exerts at the earth's center. 

Te is these differences in forces that 
cause the tides. 

In the illustration at the top of this 
‘page, you will see that the moon does not 


Mechanical Forces That Pile Up 
Oceans on Every Sea Coast Twice 


Each Day Are Clearly Explained 
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really revolve around the earth's center, 
‘but the earth and moon both revolve 
around their common center of gravity (P. 
S.M., March, '34, p. 40). Accordingly, both 
eartit and moon’ tend to pull away from 
their common center, of revolution with 
centrifugal forces, and both are bound to 
their center of revolution by centripetal 

‘When you understand this point, you 
will understand how the tides are caused, 
for the waters nearest the moon are at: 
tracted by a centripetal force stronger 
than the earth’s average centrifugal force 
Accordingly, the waters ate raised toward 
the moon in’ heap. 

‘Now take the oceans on the opposite 
side of the earth, on the side away from 
the moon, There the waters are attracted 
by a weaker centripetal force than the 
‘earth's average centrifugal force, Accord- 
ingly, the waters are thrown away from 
the earth by the dominating centrifugal 
force and rise into a heap which piles up 
in the direction away from the moon. 

After the effeet of the moon's attrac- 
tion upon the oceans is clearly understood, 
it is easy to see how the sun’s pull moc 


fies the height (Continued on page 111, 
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FLASH LIGHTS PLAY MARIMBA 


NEW TYPE BARN IS FIREPROOF 


Dectanen the first of its kind, an experimental 
barn, built by an association of brick manufacturers, 
5s undergoing tests near Burlington, N, J, Because 
of the mew type of brick construction used, no s 
porting forms were required in its erection. Walls, 
: floor, and ceiling are reinforced with stecl rods, 
Hoots flash lights instead of ham- which also aid in supporting the roof. 


mers in his hands, Dr, Phillips Thomas. 
IMPROVED CLAMPS HOLD 


Westinghouse research’ engineer, recently 
demonstrated a new type of musical in- 


strument that can be 
Of light, ‘The instrument, a sj 
rimba, has been fitted with sixty-eight 
electric eyes and amplifying tubes, When- 
fever a light beam falls upon one of the 
cells, a corresponding tone of the marimba 
is automatically sounded. ‘Through this 
‘unusual arrangement, a practiced player 
‘can render even complicated melodies. 


HARNESS FOR SEWING 


To au farmers in repairing thei har 
ness, an inexpensive and practical substi- 
{ute for the old-fashioned stitching horse 
has been invented by Prof, L, M, Roehl, 
‘of the Cornell University Department of 

ricultural Engineering. His new clamp 
‘mounted by means of three screws to 
4 sawhorse or board, which the operator 


straddles to use the tool, as shown at left 
Pressure applied with the left leg clamps 
the movable jaws upon the work, the jaws 
being locked by latch bar, 
When the work is done, the bar is lifted 
with the right knee and the jaws autor 
matically spring apart 


‘Two hinged vanes on 
i 


SMELL METER TESTS 
PURITY OF WATER 
Fan more rapid than any known method 


of chemical analysis, for detecting impuri- 
ties in drinking water, is a new 


pump with & mercury piston, 
first is filed with pure air. Small measured 
uantities of the water under test are 
‘introduced, and an_ observer notes 
the moment at which the first sign of odor 
can be detected. One of the St tasks of 
new meter will be to investigate more 
toon caer y leis VANES ON MAST KEEP GLIDER LEVEL 
connected with a New Jersey water com: Svccrserct in its frst est fights, a tendency to pitch forwand of side-sip in 
‘pany that a badly insulated underground glider with an unconventional flight. Tts two hinged vanes are so wited 
wire or even a radio grounded to a pipe device has been introduced by a French in- that they may be folded flat or spread 
may turn water pink, blue, or green and ventor. The stabilizer, carried on a mast sideways by a control in the hands of the 
sive it an undesirable odor. above the wing, is used to correct any pilot, and thus stabilize the plane, 


2 POPULAR SCIENCE MONTHLY 


NEON LIGHTS ON RADIO 
MAST WARN FLYERS 


To rorestaut an aerial accident such 
as recently cost ten lives in Belgium, when 
an air liner collided with a tall radio mast, 
the towers of the broadcasting station ai 
Rugby, England, are being equipped with 
neon danger signs, The glow of the tubes, 
shown in the photograph below, will warn 
airmen to fly high over the station, 


Views from the front, a new truck 
introduced by a British manufacturer, 


cer sections furnished, en- 
bling the remarkable vehicle to maneuver 


CHEMICALS NOW REPLACE HOT 
IRON IN BRANDING CATTLE 


Braxprxc cattle with the mark of th 
has been made more humane by the introduction 
of a chemical compound that takes the place of 
11 hot iron, "A cold tool is dipped in the chemical 
and applied to the animal’s hide. Within a few 
days the powerful compound painlessly eats away 
the hair and tums the red skin to white, leaving 

permanent and 
indelible identifi 
cation mark 
Cowboys of the 
old-fashi 


come to approve 


‘and the job is 
more expedi- 
tiously done 


METAL COLLAR SUPPORTS 
CAR DRIVER'S HEAD 


Loxe-pistaxce drives are made less ar- 
duous for the motorist, according to a 
Cincinnati, Ohio, inventor, by a shock- 
absorbing ‘headrest that he has devised. 
A hinged metal collar lined with soft 
‘material snaps about the neck of the 
driver, supporting his chin and the back 
of his head upon his shoulders through 
spring arms, In addition, the inventor de- 
clares, his device makes a night driver less 
likely'to be overcome by sleep. 
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This bie. track 
Fide ‘the ‘roads 


tesque appearance, The truck is p 
with a motor that operates upon ol 
and develops 150 horsepower, 


METER ON STILTS GAGES 
RAIN ON MOUNTAIN TOP. 


Ser high on stilts to clear the accumu 
lation of drifts that might otherwise bury 
them, pot-shaped contrivances, like the 
fone illustrated above, serve to measure 
the fall of rain and snow in the Swiss 
Alps. Every two months an observer 
‘makes the rounds on skis to note the pre- 
ipitation that they record. The station 
shown in the photograph is situated more 
than 13,000 feet above sea level in the 
Alps Mountains, 
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MAN ENTERS WHALE TO 
TAKE IT TO PIECES 


Wuex a giant whale was. recently 
moved from its accustomed place in a 
British museum to a new location, an at- 
tendant was called upon to play the role 
‘of a modern Jonah, Entering the cavern- 
‘ous interior ‘of the monster, as shown 
above, he aided in disassembling the 
massive bones of the skeleton from their 
mounting, Each of the bones was care- 
fully numbered before removal, The task 
of moving one of these creatures is ap- 
weciated when it is realized that the 
vead of a whale, alone, may weigh a ton, 


LAKE SHELTERS 
MILLION DUCKS, 


Buorriso out the sun with 
their wings, wild ducks fil the 
air at_a ‘private sanctuary 
maintained by George H. Wil- 
cox, Arkansas bird lover. 
More than a million, he esti- 
mates, visit _a_lake on his 
property near Stuttgart dur- 
ing the winter. The photog- 
rapber snapped a goodly por- 
ton ‘f them in the remark 
able view reproduced atthe 
Fight. Assisted by two aides, 
Wilcox patrols his preserve 
to keep hunters from molest- 
ing the birds that are enjoy- 
ing his hospitality. A’ lookout 
tower affords him a point of 
vantage from which to study 
the habits of the flock, and 
‘occasionally to shoot down a 
menacing bird of prey, The 
picture was taken as the 
ducks rose from the lake, 
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MAPLE-SEED CHUTES 
DELIVER AIR MAIL 


Warcatixe the seeds of a maple tree spiral 
gently to earth, Kennet J. Gintwood, of Beth- 
ehem, Pa., saw the possibility of copying 
these natural parachutes for practical use In 
consequence, he has just received a patent upon 
a revolving parachute ng letters an 
Small packages from 5; lanes, Made of 
reinforced fabric, 

its design follows 
almost exactly the 
seed pod that fur~ 
nished its inspira- 
tion. Places. that 
have no. landing 
fckd can receive 
their mail and sup- 
plies by means of 
these chutes, the 
inventor points out 
‘The harder they 
are thrown into the 
air, the sooner they 
start to whirl, and 
they may therefore 
bed from 
low altitudes that 
would not give the 
standard type time 
to open, 


USE AMERICA’S WORST 
ROAD TO TEST CARS 


To Dernotr, Mich, goes the dus 
bious distinction of possessing what 
is called the worst road in America, 
Just completed by a motor car 
maker for testing new models, it ap- 
‘pears innocent enough when viewed 
from a distance, as in the picture at 
left; but a ride upon it represents a 
‘motorist’s nightmare. Slippery pav- 
ing invites a skid, and madesto-order 
ruts and bumps pound tires and 
springs. When his latest “machine 
has proved its worth on this road, 
the maker js reasonably sure that 
it will stand up on the public roads, 


docks caught by photographer as they rase from a private sanctuary ia Arkat 


POPULAR SCIENCE MONTHLY 


GLASS-SIDED TRUCKS 
REAL SHOW WINDOWS 


By movie merchandise over the highways 
jin glass-walled trucks, manufacturers and 
dealers have found a new way to advertise 
their products. The vehicles 

serve as show windows on 
wheels and draw the eyes 
of passers-by to their con- 
tents, which are attractively 
displayed. In some cases 
they are used to make de- 
liveries to customers, oF to 
transport_merchandise be- 
tween branch stores, while 
‘thers are employed solely 
as traveling displays, 


BUTTERFLY MAP OF WORLD AIDS FLYERS 


the buttery a Daawise a world map in the shape of 
fa batterfly is the odd method purposed 

by B. J. S. Cahill, San Francisco archi- 
tect, 16 represent the earth's true shape 
upon a flat surface. Newest of the many 
‘chemes devised by cartographers who 
have wrestled with this difficult problem, 
it is declared especially 

useful in charting world 

~ weather conditions and 
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USE LOOPS OF SPRING METAL 
IN NEW HAND EXERCISER 


(a strip of spring metal into a eres 
of loop iching a pair of leather grips to 
the ends, a British inventor has produced a sin 
hhand exerciser for golfers, tennis players, and musi- 
cians. When the user squeezes and relaxes the 
fingers of the hand holding the device, as shown at 
right, the muscles are said to be strengthened. 


SNAILS NOW GROWN ON GERMAN FARM 


A SwatL farm not far 
from Berlin, Germany, lays 
laim to being the only 
place outside France where 
these land-going mollusks 
are raised for food. Bush~ PUBLIC ADDRESS SYSTEM 


els of the shell-covered 
Creatures are shipped from _ USES WALL SOCKETS 


this establishment to Ger- Wate the transmitter of new public 
man and French markets, address system is plugged into the nearest 
where they are considered wall socket, as shown in the upper view, 
a table delicacy. Because a standard radio receiver and louds 

their wanderings cover an connected to any other socket, inthe 
area surprisingly large, the building will reproduce a speaker's voice. 
snails on the German farm An amplifier within the microphone cabi- 
are confined by miniature net, shown in lower view, transmits the 
wire fences like the one program over existing clecitic light wires, 
seen enclosing the field in dispensing with trailing cables between 
the photograph at left. microphone and loudspeaker. 
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To combine sine dust and sulphur elec. 
fica, the powder ta placed im the ha 
Si a ths can. below, witch te coanected 


stcnon 
arese 


‘T IS. surprising what exciting and 
mystifying experiments can be per- 
formed with a few cents worth of 


active element. 


In fact, it combines with 
many substances so eagerly that intense 
light and heat accompany the reactions 

‘At high temperatures, sulphur combines 
‘with metals to form sulphides. To demon- 


strate this, the amateur chemist can place 
a small quantity of sulphur in an ordi- 
nary tin can and heat it with an alcohol 
for gas flame until it burns. If a wad of 
steel wool then is pushed into the can, 
the sulphur immediately will combine 
with the iron to form iron sulphide. Tn 
reacting, the mass will glow and crumble 
like a miniature volcano. 

Zine shavings or clippings, pieces of 
copper window screen, aluminum bronze, 


$6 


Home Tests 


. 


REVEAL STRANGE NATURE OF 


(e— By 
Raymond B. 
Wailes 


and other metals thrown 
into Burning sulphur. will 
react in a similar way’ to 
orm metallic sulphides. 
‘The'slag ot sulphide that 
remains in each case should 
te removed from the can 
and placed ina labelled 
boule for fan we 
fercury and sulphur 
gan be made te, combine 
simply ‘by rubbing or 
finding flowers of sulpbur 
fh a mortar with several 
drops of the liquid metal. 
Mercuric sulphide will re- 


salt. 

Zinc dust (finely divid 
ed zine) and sulphur also 
will combine readily if the 
mixture is set off by an 
electric spark, The pow- 
der can be placed in the 
lid of atin can connected to one side, of 
a battery consisting of two or three dry 
cells arranged in series. The second wire 
from the battery should be thrust through 
the pile of inc and sulphur until it comes 
in contact with the ean. By scratching 
the wire on the can, it can be made to 
spark suficiently to ‘set off the mixture. 
‘A briliant flame will result. Although the 
experiment is. otherwise “harmless, the 
hhome chemist should keep his hands at a 
safe distance from the flaming mixture 

Tron filings and sulphur can be made 
to combine without heat. Simply make 
a mixture of the two and rub it into a 
paste with water. In several hours, the 
mixture will become stone hard. 

By taking advantage of the fact, that 
iron and sulphur combine to form a black 
sulphide, the chemist can use sulphur to 
‘obtain a black finish on iron. First a 


physical solution of sulphur in warm tur 
pentine should be made, ‘This will fur 
bish the sulphur in a convenient form for 


ation to the surface of the iron, 
The iron objects then should be dipped 
into the solution and finally held in the 
flames of a gas or alcohol burner. To 
obtain an even lustrous coating, it may 


be necessary 0 repeat this dipping and 
heating process several times, When 
heating the turpentine to dissolve the 
sulphur, keep a square of asbestos board 
hhandy, ' It can be used to smother out 
Ue dimes ifthe liquid suddenly takes re 

In its ability to form evil-smelling com 
pounds, sulphur has few rivals. Most 
common of these compounds is hydrogen 
sulphide (a poisonous gas), formed when 


a sulphide is brought in contact with an 
acid. 


with sifety in the novel aut 7 
generator shown. It consists, simply of 
2 wide-mouthed bottle supplied with a 
cork which is fitted with a length of large 
tubing. “A test tube with a broken bot- 
tom. will serve the purpose nicely. Fit 
the bottom of the tube with a perforated 
cork and place the solid, reacting. sub- 
ance (iron sulphide in the case of hy- 
drogen sulphide gas) inside the tube, The 
upper end’ of the tube should be’ closed 
‘with a cork or rubber stopper fitted with 
an L-shaped piece of glass tubing, 

‘The lower end of the L-shaped exit 
tube should be closed and supplied. with 
a small hole a8 shown. This can be dane 
hy heating the tube in a flame and allow- 
ing the end to melt and close over. The 
hole then can be prepared by holding, the 
side of the tube in the flame until it is 
red hot and blowing into the other end 
Of the tube to force the wall out, When 
the glass has thinned, pierce the hole, e- 
heat’ the tube, and finally roll the hot 
tube on a sheet of asbestos to, smooth 
the edges and avoid the formation of a 
lip. This hole must be smooth, as it is 
10 serve as a valve for the generator. 

‘When the tube is pushed down in the 
stopper exposing the hole, the acid in the 
Bottle wil rae in the test tbe and react 
with the solid to form the gas. Pulling 
the tube up, shuts the valve by, allowing 
the cork to cover the hole. ‘This wil 
prevent the gas from escaping and cause 
{t to force the acid below the level of the 
solid, The reaction then will cease. 
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in case of hydrogen sulphide, the 
acid can be one part of sulphuric 
‘or muriatic diluted with three or 
four parts of water (by volume). 

It hydrogen. sulphide gas is. al 
lowed to bubble through water, 
weak acd, known as hydrogen sul 
hide water or hydrosuiphuric acd 
{s formed, It should be stored in a 
wellstoppered bottle to preserve it 
Tn time, it will tum milky in ap- 
pearance owing to the gradual pre- 
Gipitation of the free sulphur 

uch a solution can be used as the 
basis of some interesting color experiments 
with metallic solutions. Added to copper 
Sulphate, for instance, a black sulphide 
is formed, Mixed with iron solutions such 
as ferric ammonium sulphate, black iron 
sulphide will be produced. Mercury solu 
tions give a ‘black precipitate of sul- 

; antimony, bismuth 

ive orange, light brown, 
and. brownish-black. precipitates respec 
tively} while cadmium solutions produce 
yellow cadmium sulphide a 

"To. produce the colored precipitates 
formed by the antimony, bismuth, and tin 
solutions, it will be necessary to add a 
drop of two of muriatic acid after mixing 
the erystals with water. This will cause 
them to dissolve to give a clear solution 

‘This color-forming characteristic of hy- 
drogen sulphide and metals can be used 
to perform an interesting and. mystfy- 
ing experiment. An uncolored. picture or 
scene can be painted with the chemical 
solutions suggested above. When applied 
they will appear colorless but on. expo- 
sure to a wad of cotton dipped in hydro- 
fen sulphide water they will become mys- 
teriously colored. For instance. the little 
gir’s dress inthe picture shown was 
Painted with coloriess antimony” chloride 
Solution. When the  hydrogen-sulphide- 
soaked cotton was wafted near the paper, 
however, it turned orange 
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A variation of the same 
reactions can be used in 
making invisible ink for 
secret_writing. Writing 
enned with a lead ace 
{ate or a ferric ammonium 
sulphide solution will be 
invisible. Tt can be devel- 
oped and made visible, 
hhowever, with hydrogen 
‘sulphide’ water. 

‘Strange as it may seem, 
small amounts of hydro: 
‘gen sulphide and other 
sulphur compounds usu- 
ally are present in the air. 
Tn fact, it is their pres- 
ence that causes articles of silver to be- 
come tarnished when left exposed. The 
tamish in reality is a coating of silver 
sulphide. 

‘To prevent the formation of this coat- 
ing, place lumps of camphor in close con- 
tact with the metal; in the drawer or cabi- 
‘net where the silver is stored. The cam- 
hor will sublime on the silver and form 
8 protective coating that will prevent the 
sulphurous air from reaching the metal, 

‘Lead paints become discolored for the 
same reason. In this case, however, the 
Product that causes the discoloration is 
lead sulphide. However, the fact that lead 
sulphide can be oxidized to lead sulphate, 


Invisible Inks, and Pictures That Will 
Change Colors Most Mysteriously, Can Be 
Made with Ease in Your Own Laboratory 


which is white, makes it 
possible to treat discol- 
fred painted surfaces, A 
solution of hydrogen per- 
oxide washed over the 
blackened paint, often 
will restore its color. 
You can prove this ex: 
perimentally by exposing 
piece of white paper, 
dampened with lead 
tate, to hydrogen sulphide 
sas or hydrogen sulphide 
water to form lead sul- 


hide, ‘Then 
stained paper 
Household perogide, The 
nascent oxygen fom the 
ide will bleach tt 
Ear, changing the black 
lead ‘sulphide into white 


lead sulphate. 

‘Hydrogen sulphide gas 
canbe made to react 
with hot lead peroxide 
to form white lead sul- 
phate. The reaction is particularly inter- 
esting because it produces a brilliant light. 
‘The lead peroxide (brown oxide of lead) 
should be placed loosely in a glass tube and 
the hydrogen sulphide gas passed through 
the tube. Heat the tube containing the 
lead peroxide. This will start the reaction 
which will continue until all of the lead 
peroxide is changed to lead sulphate, 

In this, as in other experiments with 
hydrogen sulphide gas, the unused gas is- 
suing from the open end of the reaction 
tube must be passed into a bottle con- 
taining sodium hydroxide solution. This 
will effectively absorb the surplus and 
prevent it from (Continued on page 100) 
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‘Useful Inventions "rin 


DINING TABLE AND 


Ox SERVES 
‘CraA\ 


When th 
ae 


SHOPPING CART. A recent innovation is 
this country la the shopping cart iitstrated 
hove. The shopper punhes the cart from 
Counter to counter telecting bat goods and 6 
belly checks ie at the packaging department 
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DETACHABLE 
on 


CREAM SEPARATOR It i 
fem 


abe iz Ganered in the sabber 
fap which fs placed over Botte, 
‘Prtarace forces the cream ost 


RUBBER FURNITURE CUSHIONS. Whipped into a 
{roth rubber ta poured into waielixe molds and shaped (9 
Sethe inside of formicare cushions. Said to be insect proot 
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Myriad Dots of Light 


Give New 


"YRIADS of tiny twinkling elec- 
tric ares build up a picture on 
a screen, in a new type of 
television receiver now under 


experimental development for home and 
theater use, Described for the first time 
in this magazine, it aims to produce an 
image brilliant enough to be projected 
‘upon a screen of virtually unlimited di- 
mensions, for parlor or public entertain- 
tment, Moreover, this is to be done with- 
‘out the complication of the moving parts 
that characterize most. present-day (ele- 
vision sets. The secret of the new receiver, 
developed. in an effort to. provide pract 

television for the man in the street, 
isa cathoderay tube tht departs boldly 
rom conventional lines. 

‘When a television broadcast transmitter 
dissects the image of a studio scene and 
translates its high lights and shadows into 

fire series of radio impulses, the 
problem at the receiving end is to recon 
‘ert these impulses into light and put them 
together again in the form of a picture. 
Of the many devices contrived to do t 
the cathode-ray tube, has, always. as 
ularly attracted experimenters because of 
its freedom from moving parts. In the 
standard tnnel-shaped form ofthis tube, 
2 speeding beam of electrons constant 
Sweeps a circular window at the wide end, 
Which is coated with fluorescent chemic 
Wherever the beam strikes the window, 
the chemicals glow. By directing the beam 


scene upon the glass 
wall of the tube. One drawback, however, 
haas limited the usefulness of this system. 
‘The resulting image is too dim to be 
‘magnified to an appreciable size, and must 
therefore be viewed directly in’a window 
fa few inches in diameter, 
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Television 


Seeking a cathode-ray tube with an 
image briliant enough for projection, Gilt 
bert T. Schmidling, New York radio ex- 
perimenter, tried out thousands of fuores- 
ent materials ‘without aval, His search 
Yielded interesting by-products, including 
ihe cold lamp described last month inthis 
magazine, but revealed nothing that com- 
bined, to is satisfaction, the two vital 
{Qualities of a television screen, high lum- 
ihosity, and quick fade-out, Then be 
solved’ his problem by the ‘remarkable 
expedient of discarding. the ‘luorescent 
Screen altogether, What be substituted in 
its place makes his cathode-ray tube one 
of the strangest of radio creations 

In. design the new type resembles a 
standard cathode-ray “tbe minus ite 
fluorescent ‘screen, with 
ension of glass added at the large end. 
AS shown in the accompanying diagram, 
this extension is a walled-off chamber con: 
taining three types of electrodes—a screen 


Diagram shows construction of proposed home 


ich produces » lnege image 
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DIRECT BAY 
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of fine wire, a circular ring, and a pattern 
‘of thousands of metallic dots printed on 
the inner wall, The chamber is illed with 
rare gas such as neon 

‘When the moving cathode ray, or elec- 
tron beam, passes over one of the metalic 
dots, it acts like a trigger to set off an 
fecric discharge between electrodes. in 
the auxiliary chamber. The luminous dis- 
charge resembles that of the neon crater 
lamps used in other television systems. 
‘Thus pin-points of light, opposite the dots 
that receive the full intensity of the mov- 
fing ray, merge to form a brilliant. image 
that wih a suitable lens can be thrown 
fon a screen, The wirescreen electrode be- 
tween the orginal image and the observer 
does not obstruct his view of the picture, 
Since the fine wires are thrown ‘out. of 
focus and rendered invisible in projection, 

For home television, a. tube with a 
window about four inches in’ diameter 
would be used. Its pictures would be 
thrown from the rear upon a translucent 
screen approximately eighteen inches. in 
diameter. According. to Schmidling, the 
images would be bright enough for on- 
Tookers to see them without the inconven- 
fence of turning off the living-room lights, 
Larger tubes would throw television pic- 
tures on theater screens. 

‘As carly as 1927, Schmidling told 
Porviar Sciexce MoxTHLy, he tested 
his invention with a crude model, build- 
fing another of more elaborate design the 
following year. These two models, ilus- 
trated at left and right respectively in 
the photograph at the top of this page, 
emonstrated to his satisfaction that his 
theory was sound. Improved tubes devel- 
‘oped in more recent tests, he believes, 
hhave paved the way for commercial ap: 
plication of the new system, 
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New Battery for T'wo-Volt Set 


REVOLUTIONARY METHOD OF CONSTRUCTION CUTS COST TO ONE CENT AN HOUR 


ESIGNED to operate for 400 
hhours at less than one cent 
an hour, the battery, shown 


in the illustrations at right 
forms a new type of lament supply 
for two-volt receivers, 

Resembling a large size B battery in 
outward appearance, this fifteen-pou 
dry unit is rigidly constructed and sup: 
plied in a sturdy case, Embodying 
what the manufacturers term a revo: 
lutionary method of construction, this 
recently developed battery is said to 
operate with a minimum of cur- 
rent drain, 

Although primarily a three-volt 
Dattery, it serves as a two-volt 
source through the use of a novel 
resistor resembling a miniature 
voltage divider. The strip, con- 
nected to the positive terminal of 
the battery, is a wire-wound re- 
sistor having four easily operated clips 
spaced at intervals along its. length 
When the battery is first put into use 
the clip at the extreme end is used 
‘The other clipe are used in succession 
as the voltage of the battery drops 
In this way, it is possible to maintain 
‘he supply voltage at exactly two vots 
throughout the life of the battery. 


Emergency Repair of 
Audio Transformer 


(EN an audio transformer in ar 
ceiver goes dead, itis dificult some- 
times to obtain a replacement. However 
the radio handy man can make an emer- 
gency repair by changing that. particulae 
Amplifier stage from transformer coupling 
to impedance oF resistance coupling. 
First ofall, you must determine which 
Winding of the transformer is at fault. 
‘This canbe done by making a. simple 
continuity (est with a pair of earphones 
nd a small battery (C_ battery’ will do. 
Connect the phones and battery in series 
Wire the free terminal of the battery to 
of the winding to be tested, and 
the unconnected. phone tip to the 
ther side of the same winding. Tf the 
winding is continuous and not broken, 
‘you will hear a sharp click in the phones 
everytime the contact is made oF broken 
TF you find that the primary winding, 
for example, is broken, the receiver can 
be made to operate by connecting a 100,- 


PRIMARY BROKEN SECONDARY BROKEN 


CHANGES CIRCUIT TO IMPEDANCE COUPLING 
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Diagram shows how to make an emergency 1e- 
pittwhen the audio transformer fails to mone 
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As top, connecting up the new tree A. batvery. 
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000 ohm resistor (A) across the winding 
and a 01 microfarad condenser (C) across 
the plate (P) and grid (G) terminals of 
the transformer. If the secondary proves 
to be at fault, connect a $00,000 ohm 
resistor (B) across the secondary, also 
shorting the plate and grid terminals with 
the .O1 microfarad condenser (C). In 
either case, the addition of the condenser 
and resistor will convert the original trans- 
former-coupled stage into an impedance- 
coupled. circuit. i 
‘Although the chances are against it, 
you may find that both windings on the 
transformer are broken. In thease 
connect the resistors speci and BY 
fcross their respective windings and short 
the grid and plate terminals with the 
condenser (C).. This will change the cir- 
‘cuit into a resistance-coupled stage. 
Incidentally, the resistors can be 
ler than those specified, but in any case 
the secondary resistor should be at least 
four times larger than the resistor short- 
ing the primary. Also. the primary re- 
sistor should not be smaller than $0,000 


Naturally, a repair of this type is a 
makeshift at best but where a slight 
decrease in volume will not effect the 
reception, it forms an excellent emer~ 
gency repair—L. 


Pilot Lights Detect 
Transmitter Trouble 


BY PLACING a small coil of wire 
in series with a regular one-and 
cone-half-volt flash-light lamp, you can 
provide your short-wave transmitter 
with a simple pilot light. The coi, 
containing two or three turns of wire, 
‘ean be placed close to the plate end 
‘of an oscillator or amplifier circuit 
When the power is on, the wire will 
pick up enough current to light, the 
bulb and tell you that the circuit is 
operating. “If desired, a pilot light of 
this type can be placed in each stage 
of a multi-stage transmitter, ‘The 
bulbs can be mounted behind lens- 
shaped pieces of red glass inserted in 
the face of the transmitter panel above 
the controls—G. D. T, 


Novel Short-Wave 
Tuning Lever 


ECAUSE they lack high-ratio, tuning 

dials, many of the new radios built to 

cover the short-wave bands present a dif- 

ficult problem in tuning. With the stall 

obs used, itis an easy matter to 

pass compietely over the desired 
station without hearing it, 

A solution to this problem, however, is 
found in the novel tuning lever shown in 
he illustration below. It will improve 
ihe tuning accuracy of a small knob more 
than sixteen times by increasing the ef- 
fective diameter of the knob, 

Cardboard, one 
thick, will serve 
the lever 


smaller than the actual diameter of the 
knob. Then, a series of one-sixteenth- 
inch cuts should be made radially around 
the opening and the flaps formed should 
be bent back. itpose of these flaps 
is 10 provide the tension required to hold 
the lever firmly on the knob—A. W. A, 


‘Toning lever, canly installed, that increases 
Toning accuriey of set lacking Righ-ratio dal 


on 


‘short-Wave 


LEWIS WINNER ¢ds how to 


HERE is no need to give up your short-wave 
hobby when you are away from home. ‘The 
‘midget, eight-pound receiver illustrated operates 
fon direct as well as alternating current and. will 
give you clear, loudspeaker reception wherever 110 volts 
Sire available 

‘In appearance, the outit resembles the tiny broadcast 
sets that have gained widespread popularity during the 
last year. In fact, it was designed to fit into a regular 
midget cabinet that was obtained for next to nothing from 
4 dealer in second-hand radios. 

‘The circuit is simplicity itself. Tt co 
of radio-frequency amplification, ve detector, 
and two stages of resistance-coupled amplification fed by 
& novel AC-D.C. power supply. The tubes used are types 
2525, '43, 37, "77, and "78, 

Complete, cabinet, tubes, and all, the set should not 
cost you much over’ twenty dollars, provided, of course, 
you wind the coils yourself, Because of the AC-D.C, 
power supply and. resistance-coupled. amplifier used, no 
transformers are needed. Also, inexpensive condensers can 
be used without reducing the eiciency to any great extent 

Like the commercial compact broadcast receivers, this 
short-wave set also is mounted on a miniature. channele 
Shaped chassis. "The midget dynamic speaker, having a 
fiverinch diameter cone, is mounted in a groove or slot in 
the front of the chassis and is held in place with one screw 
passed through the bottom mounting hole inthe outer rim 
fand two through the chassis. Two rectangles of sheet 
‘metal spotowelded or bolted to the front of the chassis at 
thoth ends serve to. support the two tuning condensers 
(Grand C). 

Dynantc Seven wafer sockets are arranged on the top face of the 
rinks chassis as shown in. the photograph. Two,  four-prong 

and a sieprong, are forthe plugin cil. These are placed 
at the extreme ends, at the rear, s0. the coils can be 
changed easily. “The other sockets ‘required are a five- 
pprong for the ‘37 tube and four of the six-prong type for 
the 2825, the "43, the °77, and the "78, "Also mounted on 
the top of theca are the iter ehake A’ and the ie 
ment resistor 

‘Although the circuit was designed primarily to cover the 
short-wave bands from fifteen (0 200 meters with four sets 
of plug-in coils, the range can be extended satisfactorily to 
‘over the broadcast band (200 to $50 meters) by using an 
‘additional broadcast coil. “This coil is designated as num- 
ber five in the winding table. However, because of 
fundamental design, the circuit may prove less select 

on the broadcast band than itis on the shorter 
waves, 

Tn studying the circuit diagram you will 
pote that tarious connections ae indicated as 

ing made to ground. In every case, this 
denotes a chassis connection. These can be sol 
‘dered directly to the chassis or to. a brass sol- 
‘ering stip bolted to the inside of the chas 


fone stage 


Blueprints Ready 

‘Te assist readers in building this com- 
pact electric set, an easily followed 
blueprint has been prepared, It can be 

; ehtained by sending twenty-five cents to 
fe the Popular Science Blueprint Service 
Department, 381 Fourth Avenue, New 
York, N.Y. for Blueprint No. 223. 


Fuawenr 
waning eikeure 


‘Wicing diagram of circuit, the specications of which ase given in table on opposite 
‘age. "Notes the lament wiring te shows in disgram ia the lower left band corner 
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build this compact radio set anToma cou s6@eeT yh Brct#eror cou socxtr 


_& 
No actual connection to the ground should be ®, 

raade, The circuit requires only s long (7S to 

100 feet), well-insulated antenna, If there is any 


i 


doubt about the insulation of the antenna, place 
4.0001 microfarad fixed condenser in the antenna 
Tead close to the set. In fact, this is a wise pre- 
caution even if the antenna is well insulated as it 
will protect the set should the antenna become 
accidentally grounded. 

‘In changing the circuit for reception of the 
various bands, a set of two plug-in coils is re- 
quired for each band, One coll, having a four- 
prong base, is the antenna coil while the other, 
fitted with a siscprong base, is the detector col 
‘The antenna coils have only two windings, a pri= 
mary and a secondary, but the detector coils have 
three, a primary, a secondary, and a tickler. How 
these'are placed on the ribbed coil forms is shown 23 
in the drawings. In the case of the short-wave 
detector coil, the primary is interwound with the 
secondary. On the broadeast detector coil, how- 
ever, where the wire of the secondary is not 
spaced, it can be wound over the secondary. 

‘Although these coil sets can be purchased ready 
for use, you will save money by buying only the 
ribbed forms and winding them with enameled 
wite according to the specifications given in the 
box on this page (below). Be sure when making 
the connections to the coil base prongs that you 
follow the exact arrangement shown so they will 
agree with the socket connections. 

Because of the amount of drilling necessary, 


ELECTROUPTIC CONDENSERS 
“Ano ern) 


will pay the amateur to buy his chassis ready-made 
From a dealer in radio parts who is equipped to do 
the work reasonably. 

When laying out the chassis, allow for the fact 
that the °77 and '78 must be fitted with tube shields, 
hhases, and caps. Two holes should be supplied at 
the rear of the chassis—one for the power cord and 
the other for the antenna lead, ‘The power switch 
also is mounted at the (Continued on page 114, 


ANTENNA COIL SPECIFICATIONS | DETECTOR COIL SPECIFICATIONS 


PRIMARY SECONDARY PRIMARY, SECONDARY TICKLER 
fl Close Wound "Spaced to Tnterswound Space to Close wound | 
1 ia. 1 in, 

1Sto3S meters G turns 7 turns Zune 6 turns 

Nom Noe Note. Note 

SS todo meters tums 13 turns tums 9 turns 

i ie No. 24 No. 16 No. 16 No. 24 
foroometers 12 turm 2 turns 2 tures i 

| Now Note Note Nott 
| « 90 to 200 meters 20 turns 47 turns tums 20 turns i ay | 
ly Note No.2 Nott = No.2 | 
i ee a nee Se z| 

8 (Broadcast, optional) No.6. No. 36 Not No.3 A 

li Broadcast coils are close wound REE. | 
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Hunting Your Car’s Caster 


By MARTIN BUNN Gus Gives a Practical Lesson 


in Adjusting the Front Wheels 


‘upstate relatives had a 
way of developing into a 
busman’s holiday. 

On this particular trip, 
his hopes for a workless 
vacation were shattered 
the second moming of his 
say. Ths time i was 
Bill, his eldest nephew, 
who upset his plans for a 
week of rest 

“Uncle Gus,” the young 
‘man began timidly as the 
fray halted auto mechanic 
pro} morning paper 
‘against the sugar bow! and 
leisurely poured himself a 
second cup of coffee, “wil 
you show me how to check 
the steering gear on my 
car while you're here?” 

“What “seems to be 
wrong?” asked Gus good- 
naturedly. 

“The car keeps running 
to. the right,” explained 
Bill, "I have to wrestle 
with the steering wheel to 
keep it on the road 

‘A grunt was Gus's only 
answer as he followed his 
nephew to the front curb 
where the car was parked. 
mt bere 

lace to 
work,” said Gus after a 
hasty’ inspection. “How about running the 
front wheels onto the driveway outside 
your garage? While T move the car 
Around thee, you go to your Dads watk- 

shop and ae if you cas emt up » ove 
ths of wood lathing, a hammer, a 

fiw, some, pails, and a large steel square 
‘And, say, if you can find one of those ad- 
justable spirit levels bring that along too.” 

Gus finished parking the car just as 
Bill, his arms laden, emerged from the 
cellar. door. 

‘What are you. going to do, with all 
this stuff, Uncle Gus?” asked Bill as he 
piled. the’ tools and lumber on the car's 
funing board. “All 1 want to know is 
10W to check the steering gear.” 

“T don't think the steering gear has 
much to do with your trouble,” replied 
Gus as he picked up the two long sticks 
and sighed long the frst one and then 
the other. “Sounds like unequal caster.” 


Bill, 

Gus shook his head. 
angle and it’s one of three important 
front-wheel adjustments. ‘There's camber, 


"Nope, it's an 


4 


and caster. 
‘The puszled look on Bill's face told 
Gus that the subject needed some tall 
explaining. 

“Here, take a look at this,” said Gus 
as he wheeled out a bicycle that had been 
leaning against the garage wall. “Do you 
notice how the steering pivot for that 
front wheel is back of the wheel's center. 
Well, that's caster. It's just like the 
arrangement of the casters on furniture 
legs. The front wheels of an automobile 
are pivoted in just the same way. The 
kking’ pin on each wheel is tilted by the 
adle to give the caster angie. 

“Now, if this bicycle wheel is tilted a 
little off the vertical,” Gus continued as 
hhe held the bicycle’ at an angle, “that 
iMustrates camber. The front wheels of 
car are tilted just like that. They're 
‘mounted to be closer together at the bot- 
tom than they are at the top. 

“As for toe-in, that's, just what, you'd 
expect from the’ name,” continued Gus. 
“The front wheels are pigeon-toed; theit 
front edges are closer together than theit 
rear eiges,” 

“How the dickens can two wheels be 
like that all at once? Seems like they'd 
fet all mixed up,” argued Bill, “As far 


toe. 


as I can see, camber and toc- 
in are pretty much the same 
thing, except one is horizon- 
tal and the other is vertical.” 
__ “Right,” agreed Gus, “and 
if ether’ she ‘aster the 
camber are wrong, they'll up- 
Set the toe-in. ‘That's wh 
toe-in is a check on them all, 
If the toe-in measures O. K., 
you can be pretty 
‘sure that the cambe 
and caster are right. 

“Sounds. like an 
awful lot of measur- 

3c," observed 
‘How would 
you check all those 
angles?” 

"Well, the best 
way is to use reg: 
tlar_ measuring in- 
struments that are 
made for the work, 
All good rep: 
‘shops and service 
stations have them. 
Of course, in a case 
like this," you can 
Dut together some tools that 
will doa good enough job, 

“For instance, camber tilts 
the front, wheels out at. the 
top, like this,” Gus explained, 
indicating the angle with his 
hands. “Well, we can check 
tha by plac lage sta 

the hub 


fat the top and at the bottom of the 
wheel. If the (Continued on page 115) 


WHAT AILED 
STEFFINS' CAR? 


Announcing the Prise Winner 


J the January iasue of PoruLan 
SciENcE MONTHLY, Martin Bunn 
Gencribed the troubles Fred Steffins, 
fone of Gus Wileon's customers, was 
‘having with his ear. A prise of twenty- 
five dollars was offered for the best 
letter explaining the difficulty and 
telling how it could be remedied. 
‘Many readers submitted solutions, a 
large number stating correctly that 
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BETTER SHOP METHODS : 


MODEL MAKING : 


Henan Marble 


Novelties 


coLoRs Give 
MARBLE EFFECT 
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WORKSHOP CHEMISTRY : 


F YOU are looking for something 
really new to make in your home 
workshop oF at school, you should 
experiment with turing artifi 

marble. This fascinating handicraft has 

many advantages. An important one is 
that the material is quite inexpensive and 
is obtainable everywhere. You can have 
the fun of making a number of things at 
the cost of only a few cents. In spite of 
their low cost, however, the finished ar- 
ticles are useful, novel, and beautiful. 

‘They never fail to elicit the admiration 

of all who see them. 

Even the most inexperienced amateur 
can achieve success with the more simple 


IDEAS AND PROJECTS FOR THE HANDY MAN 


THE SHIPSHAPE HOME 


A New Type 

of Craftwork 

That Is Easy 
to Do and Costs 
Next to Nothing 
for Materials 

By 

E.G.Livingston 
Asistent Profesor of 


Industrial Arts, Towa 
‘State College 


forms, yet the most skillful worker will 
find a’ challenge to his liking. The pos 
bilities in both design and craftmanship 
are practically unlimited. If you have a 
lathe and a few common hand tools, you 
need no other equipment. Finally, but 
not of least importance, the articles have 
sales value. Any man of skillful and in- 
genious bent may tum his pastime into 
ready pocket money. 

If you would like to try your hand at 
making some of the attractive pieces il- 
lustrated, the first step is to go to any 
lumber dealer or building supplies firm 
and purchase about ten pounds of Keene's 
‘cement. ‘The superfine grade is best, but 


6s 


1 few examples of 
fe fair 
smarhie mistare 

the regular grade is very nearly as good 

and is less expensive. ‘Ten pounds should 
ost about. twenty-five cents, AL the 

fame ‘plaice buy about a quarter of a 

pound eich of two or more limeproof 

plaster colors. These are mineral colors 

{n'powder form and may’ be had in a 

variety of hues, Do not buy cement 

colors 

Tt is wise to select a simple picee for 
your first attempt. A’ pin or paperclip 
tray or an ash tray is suitable 

‘To make a form in which to cast the 
cement, cut a circle about 3/s in. in die 
meter from any serap wood from 14 to 

Yin, in thickness, Attach it to a lathe 

faceplate, using screws that are long 

enough to extend about }4 in. through the 

‘wood for the’ purpose of oiding the ce~ 

ment. Place the’ faceplate on the lathe 

and true up the wood. The wood should 
now be given two or three coats of lac~ 
quer to make it impervious to. moisture 

i you do not have lacquer, however, use 

hhot parafin, paint, varnish, oi, of shellac. 

‘ast’ for the pin tray need not be 

more than 1 in, thick. Cut a piece of 
Tight galvanized ion long enough to en 
circle the wooden disk with about a 34-in 
lap, The width should be 1 in, plus the 
thickness of the wooden base. "Attach 
this to the periphery of the disk with 
three roundhead screws to form a shal- 
low cup. Lacking galvanized iron, you 
may use tin oF even eatdboued 


MEET some parafin and add an equal 
‘amount of kerosene. When this is 
cool it will be about the consistency. of 
paste shoe polish. Coat the inside of the 
form with this “dope.” Of course, linseed 
oil or machine oil will serve the same pur- 
ose, 

ere 
will need a shallow granite pan or a mix- 
ing bowl, a large granite or a heavily tin- 
ned spoon, and a cup for water. Putty 
Knives or even old case knives are con- 
venient for handling the colors. ‘The ce- 
ment needed to fil the form and the re- 
quired amount of water are easily deter- 
mined by a litle experimenting. Rouzh- 
ly, the amount of cement by volume will 
be a quarter more than the amount of 
dry cement required to fill the form, and 
the amount of water will be about one 
third of the volume of cement. 


ing the Keene’s cement, you 


66 


"The cigarette 
‘ast beloce any toring 


‘The book ends were 


Place the cement in the pan, add the 
water, and mix it thoroughly for several 
minutes. Do the mixing quietly, keeping 
the spoon submerged in order to avoid 
stirring in too much air. Do not beat it 
The consistency of the batch should be 
quite quakey, but hardly thin enough to 
our. 

To add the colors, simply take a little 
fon the end of a putty knife and cut it 
to part of the batch. Take care that no 
lumps of dry color are unbroken. A dif- 
ferent color may then be mixed into 
another part of the batch. The marble- 
ied effect is obtained by stirring these 
colored areas together just a little or by 
mixing them as you fill the form, Many 
attractive color combinations may be 
worked out with a little experimenting, 


JS THE process of filling the form, stop 

‘occasionally and bang it rather’ hard 
several times upon the bench top to jar 
‘out the air bubbles. When the form is 
full, cover the top with paper or a damp 
cloth to prevent excessive drying of the 
exposed surface. Put the cast away to 
set for from eighteen to twenty-four 
hours. It should be firm, but should cut 
‘easily when ready to turn, 

Select a simple design for the pin tray 
and make a full-size drawing of it. Re- 
move the metal or cardboard form from 
‘around the cast, and screw the faceplate 
fon the lathe. Work as you do with wood, 
using the same tools or improvising tools 
from scrap steel or files. If the cement 
is at the right stage, not too hard, it can 
be cut with surprising ease and will 
‘ot dull the tools as quickly as does wood. 
‘The cement cuts smoothly at a slow 
speed of, about 1.200 m.., and at that 
speed it is not apt to fly off the faceplate. 

‘When the cutting is done, the piece 
should be removed from the faceplate and 
allowed to dry for another twenty-four 
hours. It is then polished with No, 6/0 
‘or 8/0 sandpaper. If you attempt to sand 
it while damp. the colors will smear. If 
you can get No. 7/0 wet-or-dry (water- 
proof) sandpaper, it is better to polish 


Special construction hits for making 
| ip modal and! furniture, ik be 
found listed on pages 06 and 7. 


the Keene's cement under water in a lav- 
atory or large pan, Carborundum stones 
of fine grain may ‘be used for polishing 
flat surfaces under water, 

By exercising ingenuity in building the 
forms, you may make larger articles such 
as candy or nut dishes, powder or jewelry 
boxes, cigarette containers,  flowerpots, 
bulb rays, candlesticks, and table lamps. 
Several such articles and the forms used 
in their construction are illustrated in this 


tle hanging ivy pot was made 
over a pyrex custard cup which had the 
rim set very tightly in a groove in the 
‘wooden base as shown in one of the photo- 
graphs and a drawing, It is necessary to 
turn only the outside. When dry, the ce- 
‘ment cup slips readily from the glass, 
Such a device makes it possible to save 
a great deal of time and a certain amount 
of material, 

Flowerpots made of Keene's cement 
hhave one bad feature, They are not wate 
proof, “Water not “only” seeps. through 
them, but it causes a. rough precipitate 
to gather on the surface. If you wish to 
set the plant directly in the pot, it should 
first be coated on the liquid 
rubber. To avoid making a hole inthe 
bottom of the pot, I place a false bot- 
tom of galvanized iron about 14 in, from 


the bottom. The false bottom is punched 
full of holes, and extending from it there 
isa Small tube reaching above the surface 
of the dirt, This serves to carry water 
find air to the roots and makes for a get 
erally healthy plant condition, 

"he form Cr the carts holder was 
prepared in a similar way. A small cyle 
Inder, closed’ at ‘one. end, was made of 
copper and used as an inside. form like 
the custard cup except that it was not 
Temoved, but became’ a copper lining in 
the cigarette jar 

“The book ends were turned as one piece 
and sawed in two with a hand saw while 
Hill ‘Soft. The resulting rough. surfaces 
were ground “down with a. sharpening 
Stone ‘under water. They ‘were sanded 
gain with very fine paper ‘when thor- 
uhly"dry 

By the simple expedient of making a 
form 4 or 5 in. deep, several ash trays 
or pin trays may be made from one cast- 
ing: They are tured one at a time and 
ut off. The grooves for cigareites may be 
put in the rim of the ash trays with 
fouge of a round file 

‘Other ideas will surgest themselves to 
you as you progress with this work. 
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A New Stunt for Model Makers... Building a Miniature 


Earth-to-Mars Rocket Plane 


By Donald W. Clark 


NTERPLANETARY rocket planes, with the point of a knife. Make cand- 
although actually far in the future, board templates for cutting metal parts. 
fare now familiar to everyone be: Give the complete ship a coat of flat 
cause of constant reference to them white paint, Next paint the body. propul- 

in radio and comic-strip adventure stories. sion tubes, wheels, shock absorber, and 

No one knows what these strange aircraft balancing ‘rockets ‘red; and the wings, 

Will look like, but there is no reason why stabilizing fins, tail fins, windows, ti 

the model maker should not delve into skid, and rear ‘ends of tubes, black. 

the fares bi on sown scum |, The mode wil look, well if mowed on 
i rocket-plane design illustrated is, the suggested launching incline. Better 

‘of course, purely imaginary. It would be still, a decorative background can be made 

Controle by the tal fins by the wings, fromm wall board painted bive or hall a 

Which could be tilted together or separate- sheet of dark blue 

ly, and by two small movable rocket tubes I. 

at the front end, 

‘This model is made up of twenty-two 
simple parts, glued and pinned together. and one yellow 
‘The body can be carved to shape with a circle to repre 
knife, “if no lathe is available, and sent the moon, 
smoothed with sandpaper. Saw two slots and, if desired, 
in the rear end to take the tail fins, and another circle in 
three long slots at the front end, as an upper corer 
shown, to take the stabilizing fins, which to stand for 

ould’ be glued on. Pin the wings to Mars, In_ front 
these and glue them to the body. Fasten of this back- 
the propulsion tubes with 1/16 in. diam- ground, place the 
ter wire pins and glue. Outline the door ship as shown, 
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SUGGESTED DISPLAY SUGGESTED DESIGN FOR ROCKET-LA 
JEGESTED DIS IGGESTED DESIGN FOR ROCKET-L 


NCHING INCLINE 


Side, top, and front views; the rear end: details of the Body, swings, til unite tubes, and ether pars; and two methods of mounting the model 
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GREASELESS LUBRICANT 
USED LIKE PENCIL 


You will find many uses around the 
home, shop, and aa ot brie 
ing pencil made of finely powdered keaph- 
ie Bad cana, A thi cating the 
fraphite-carrying wax rubbed "ont 
fitches. of automobile doors. will make 
them work smoothly, yet will not come 
‘ff on clothing, For lubricating the miter- 
age. chanoels in circular saw tables, for 
fraxing nails so" that they”can be driven 
more easly, and for hundreds of other 
jobs, the penell will be found valuable 

Obtain ‘some ‘beeswax and. about an 
equal volume of very fine (impalpable) 
Staphite, Melt the wax in an old can and 
Sti in the graphite. Pour the wax into 
A metal tube of from 34 to. in. inside 
diameter, the lower end of which should 
be plugged, After the mixture has solidi- 
fred, heat the tube gently with a torch or 
fas fame until the wax pencil slides out, 
but first remove the plug in the lower end 
of the we’ to prevent suction, A apr 
for two of paper glued around the pencil 
makes it easier to hold, ‘The graphite is 
the lubricating medium. The purpose of 
the wax is nothing more than fo serve as 
a earrier—Jous C. Worktey. 


LIGHT FOLDING CAKE STAND 
EASILY CARRIED AROUND 


Details of the various joints used tx 


fcostrocting. the’ three-tier cake stand 


The cake stand 
Spened tor 
Wi 


middle 
to he rear eg 


ERE is an extremely useful and at- 
tractive piece of furniture that any 
amateur craftsman can make. The 

choice of wood will be largely influenced 
by the other furniture in the room and is, 
therefore, entirely a personal matter. The 
parts required (finished sizes) are two 
Uprights 4 by 34 by 34 in, one top rail 
or handle 4 by 23 by 11"in., one bot- 
tom rail }{ by 34 by 11 in. two feet 34 
by 214 by 9 in, one back stay 
28 in,, and three tiers 34 by 9} 
SM iis 
ow the handle and bottom all a 

joined to the sidepieces is shown in the 
drawings at A. The first job will be to con- 
struct this part of the stand. Next make 
the joints for the two sides and fect as 
shown at B. When this has been com- 
pleted, the handle and two feet should be 
shaped, and this part of the job cleaned 
up and glued together. 

"The three tiers should now be made and 
pivoted by means of a roundheaded screw, 
as shown at C. This is free to turn easily 


fn the sidepiece, but is screwed tightly 
into the edge of the tier. A washer should 
be, inserted. between the two, 

‘To prevent the plates or dishes from 
sliding off, the center of the tiers should 
be recessed. This can be done on a lathe 
in a very few minutes or, if a lathe is not 
available, the recess may’ be cut out with 
a router. If preferred, instead of recess- 
ing the middle, a strip of molding can be 
fixed around the edges. 

In order to operate all the three tiers 
together, they are hinged to a. wooden 
stay; this also forms an extra leg when 
the cake stand is in use, thus giving added 
rigidity. The position’ of the hinge is 
shown at D. A brass angle lid stay should 
bbe screwed 10 the underneath side of the 
‘center tier and on the side of the wooden 
stay at at E. This keeps the three tiers 
Fipid and prevents them tipping up when 
in use 

Finally clean up and finish the cake 
stand by whatever method you prefer, An 
‘excellent way is to use a water stain, paste 
wood filler if required, and several thin 
coats of shellac. One ‘of the new wax- 
process finishes is even simpler—two coats, 
‘of a special flat finish and one of paste 
wax —Rayatox S. FoRmes, 


CONVENIENT HANDLE FOR STEEL SCALE 


A rex-cent holder for old razor blades 
forms a convenient handle for the light 
steel scales used by mechanics for lay- 
ing out and measuring small work, It ean 
be fastened securely to the rule without 
‘marring or bending it, and with it the scale 
iseasily laid against’ the work for meas- 
turing and scribing. It also makes the scale 
easy (0 pick up when laid on the bench 
or other surfaces—F. W, B. 


MODEL ANCHOR CHAINS 


Axcato cain for ship models can be 
made from copper wire of an appropriate 
Sas. Bend. number of rings around 2 
‘match stick or other form, ft them to- 
sether, and hold the chain over & burning 
match to color—Dace W, BraHam, 
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THE HOMEWORKSHOP GUILD 
MOVES FAST 


Latest News 
Srom National 
Headquarters 


Man y More 
Clubs Formed —— 


Hardware Dealers Help 


Recent Club Activities 


‘Toys made by Rocklord Home: 
raft Chub and, tele to Fgh 


S THE new home workshop club move- | ADVISORY COUNCIL Peg NS 
nt gains momentum. club after clu . obere Morne. treat 
is reporting its organization to the head- x B Frank Bora, Geo 
juariers of the National Homeworkshop | Professor Colling P. spa very rome, mem 


Guild in Rockford, Ill, and applying for a local charter. 
A list of the new clubs and their officers appears at the 
tend of this article, They are distributed across the con- 
tinent from New York io the State of Washington and 
from Florida to the Great Lakes, . 
"The growth of the Guild and the enthusiasm with 


‘New York Unleers 


‘of men of national 

prominence in various fields. 
The Guild's incalculable 

value to homecrafters lies in 


which it has been hailed by amateur craftsmen every- just this: It provides the ex- 
Where are not surprising, because it olfers something that ps perience, the information, and 
never before existed in the home workshop field—an 5 Coating, the substantial support neces 


uh Seroue sary to insure the success of 


{ny local home workshop club 
Med sGen, Pend D, Foulnis | formed under its auspices and 


‘opportunity for all those interested in making things to 
enjoy real codperation and companionship in their hob- 
bies. The purpose of the Guild is solely to promote the 


civancement of all varieties of what may. be called : Conducted according to its su- 
omecrft It has nothing to sell; fact fe aeictly | ,Cagt-E, Aumitage McCann, | fexiong Just how ft des th 
noncommercial. Its national officers and directors are dae —_ is explained fully in literature 
serving without pay, and it is sponsored by an advisory | ,,,,,D¥ Francis G. Pease which anyone may obtain withe 
Sopa ‘out obligation by filling out the 

Frank A, Vanderlip Coupon, at the end of this arti 


Beuker'and Public, New York | uno Tee tats organised 
‘lbs, the Guild” also. sends 
‘monthly bulletins, and the sec- 
retary of each club receives. a 
subscription to Portia Screxce Mowtatty, the official 
magazine of the Guild. Other services also ate provided. 

Those clubs already formed have received their sec- 
fond and third monthly bulletins, ‘The third bulletin and 
certain others to follow are supplemented. by. special 
‘woodworking plan sheets with drawings and instructions. 
‘These are intended for the club libeary, but the sheets 
have been printed on tracing paper so that they can be 
blueprinted’ by the club for the individual use of any 
members who wish to make the projects described. 

‘A survey ix being made to Gnd speakers and demon- 
stratore for local clubs. Every manufacturer and large 
distributor in the home workshop field has been asked to 
cooperate, in addition to those who have already volun- 
larly offered to help, and the resulting information will 
be tabulated by the speakers’ bureau of the Guild and 
made available in the form of bulletins for the use of 
all local clubs 

Another campaign the Guild is conducting is among 
hardware dealers. It has taken steps to place full in- 
formation about its purposes and activities in the hands 
of practically all the hardware dealers in the country. 
Singe every home worker visits a hardware store at. fre- 
‘quent intervals and since hardware men have the widest 
possible acquaintance among (Continued on page 100) 


APRIL, 1934 @ 


Making Masts and Spars 


The Harciord 
suihtat Gogers. "Nove 


UR model of the sloop-of-war 
Hartford, Admiral Farragut's 
famous ship, has now advanced 


far enough for us to make the 
spars and begin the rigging. New readers 
‘who wish to build this, model, which is 
the finest of all those I have designed for 
Porvtak Sctexce Montitty, should refer 
to the three installments previously pub 
lished (P-S.M, Jan. '34, p. 87, Feb. p. 66, 
and Mar. p. 71.) 

‘The rigging of the Hartford bas more 
historic importance than that of any ot 
ship in the United States navy because 
was from the rigging that Farragut 
rected the Battle of Mobile Bay and 
shouted his defiant order: “Damn the 
torpedoes! Full steam ahead.” 

Hartford was steaming in line to 
the attack of Fort Morgan on August 5, 
1864. Every man was at his station, in: 
cluding Captain Percival Drayton and his 
staff, Near them was chief quartermaster 
John H, Knowles. ‘The admiral was in the 
port main shrouds, twenty-five feet above 
the deck. Silence 'was maintained aboard 
until the Hartford was in easy range of 
the fort. ‘Then the thunderous broadsides 
of the ship took part in the awful ean- 
nonade, 

During the action Captain Drayton. 
fearing that some damage to the rigging 
might pitch Farragut overboard, “sent 
Knowles to secure him. “I went up,” said 
Knowles, “with a piece of lead line and 
made it fast to one of the forward shrouds 
and then took it around the admiral to the 
after shroud. The admiral said. ‘Never 
mind, I'm all right,’ but I went abead and 


70 


obeyed orders Later 
Farragut, undoing. the 
lashing. climbed higher 
stil. While he was here, 
one of theaters 
Struck a. tompedo a 
sank. The Brooklyn 
which was leading, 
turned ‘back to £0 
around what seemed to 
ibe a nest of torpedoes 
"The whole line was in 
danger of being huddled 
together under the fire 
of the forts. Farragut 
then gave his immortal 
command and. boldly 
the fleet 


pping against the 
ship's bottom, but none 
‘exploded. 

The rigging for the 


time, though 
elsewhere she is some: 
what of a mixture of 
‘ld and new ideas, She 
had wire standing 

ging, and one pha 
Eraph “of her ‘shows 
‘what looks very much 
like turmbuckles in place of deadeyes, but 
other pictures and all plans, old oF newer 
«all for deadeyes and lanyards, so we will 
fig her ‘with those. For the rigging use 
Cord, but keep the sizes smaller than 
‘would be requited to indicate hemp rope 


First_we must make a complete set of 
spars. ‘Their dimensions canbe found 
fom the rigging plan and the table on 
page 102 
‘The lowermasts are round and slightly 
tapered from the deck to the trestletrees, 
from which point they are square, ‘They 
are slightly Hattened to take the cheeks, 
the top edges of which are horizontal when! 
the mast i in position-—that is, not at @ 
right angle to the masts, At the top ends 
the masts_are squared a bit smaller for 
the Caps, The first band has a hag on 
to take the pin of the truss; the secon 
band has either one or three bolts soldeved 
fon each side to take the Tuttock shrouds; 
tnd the thie hand hasan eye abt for 
the gooseneck for the spencer (tysail) 
taf, "These I formed from thin brass on 
{Tick the same size as the mast, I tumed 
Up & hug on each end and soldered them 
together, then put them on thelr: masts 
a 
tervals from the deck, 
to the spencer band, I put mast bunds, 10 
hold the supposed ‘several parts of the 
mast together. These T made of writing 
flved and wound around several 
The lower one is painted black for 
4 pin band, For holding the belaying’ ping 
i ‘made eyebolts from ¥5-in, pins, ‘and 
drove them into the mast through the 
tnind after T had soldered other pins of 
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ee | oo 


ne PLARTFOR D Model 


fe ling pe. To fens Ge ea 
ying pins. To prevent the 
from chafing on the mast bands, long bat- 
eos cx Bd eve ins cn tet ee 
‘These are called paunches. 1 made them 
from strips of Bristol board, notched to 
take the bands and glued on. With the 
exception of the four bands especially 
‘mentioned, the masts are all whit 


it comes out of the bow and 
4 flat top. The end is squared for the 


‘A view of he main lewermast to show deadeyes, shrouds, 
ad uderaide of top. At Tots Bownpet, jib boom, and Tgeing 


ap Just aba thie are cleats gn exch side 
called bees, with holes through them for 
the topmast stays. Underneath are two 
3/16-in, deadeyes for the bobstay 
Stropped these—put straps ont 

‘with wire, brought through the sprit and 
(wisted together on top, On each side will 
be other deadeyes for the bowsprit 
shrouds, similarly fastened. On top there 
is a cleat for the jib boom end to rest on 
‘and another to hold the gammoning up, 
‘and two little cleats underneath for the 
roma hy peed 

topmasts are slightly ani 

ae squared from the trestetret up, with 
Smaller squares for the caps, ive 
holes athwart near the heel for the fis, 
another at an angle for the mast ropes, 
and fore-and-aft holes 3/16 in, from the 
irestletrees for the ties of the halyards. 


aie 


SS tae pela taper tte ple. They 
mast, and a per to the pole, 

fd oles and halyard, The 

y masts are white where they double and 

i at the pole, but a natural pitch-pine color 
‘yards slide up and down. 

Boom tapers slit, fom the 


are white, the rest natural. 
EG z “The martingale (Continued on page 102) 
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How to Improve Your PHOTOGRAPHS 
by using a set of 


HE introduction of panchromat- 
ie roll film and film packs opens 
‘up absorbingly interesting photo- 


graphic fields to the amateur 
camera enthusiast, All sorts of effects 
formerly posible ‘only with profesional 
equipment are now at the command of 
‘anyone owning the simplest type of hand 

‘You can, for example, produce the most 
beautiful cloud pictures at snapshot speed, 
get weird moonlight elects in bright su 
ight, do amasing tricks in taking pic- 
tures of lowers or gardens, and, in. gen- 
eral, make the various colors behave in 
Your photographs like a troup of 
factors. All these stunts and scores of 
‘others are accomplished by the proper 
Use of simple and inexpensive color filters. 

Tn order to use photographic filters s0 
as to get just the results you want, you 
must have clearly in mind what a iter 
is and what it does. All light, as you 
Know, is colored. There really is no such 
thing’ as white light, What our eyes see 
as white light actually is a combination 
Of colored ‘ight. When you hold up a 
Piece of colored glass, red. for instance 
the glass doesn't turn ‘the light into red 
ft merely cuts of or absorbs a certain 
percentage of the blue-violet and green 
rays in the white light. 

Similarly, a photographic filter is a 
substance which, when placed in the path 
of the light streaming through the lens 
of our camera, wil absord some of it 
and’ thereby prevent it from acting on 
the fim 

‘The colored objects you photograph also 
are light filers except that they operate 
by reflection instead of direct transmis- 
sion. An object that appears red, for ex 
ample. is one that is absorbing blue-violet 
and green rays. A bright yellow object 
is one. that ing up blue Tight and 
reflecting the rest of the components of 


n 


Color 


what we call white light. In other words, 
white light minus the blue rays appears 
to be yellow light to our eyes. And a 
yellow object will reflect red or orange 
ays as strongly as a white object. 

Tn a previous article (P. S. M., Aug. 


Filters 


By 
Frederick 
D. 
Ryder, Jr. 


"33, p. 74) T ex 
plained how pan- 
chromatic film, 
even when used 

ithout any filter, 
gives good render- 
of color values in 
‘monochrome—that 
is, in shades of 
gray, True color 
rendering is not, 
however, alwaysde> 
sirable, In many cases far better pictures 
result if the strength of the color is toned 
down or stepped up with the aid of filters, 
Take the case, for example, of a light yel- 
Jow house being photographed against a 
blue sky. It may (Continued om page 73) 


FILTER 


FILTER® 
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Snapshots at Night ! 


remarka ble new “SS” film 
PICTURE . Now 


IEN a car window is shat- 
tered, it is sometimes a week 
or more before a new glass 
can be obtained and installed, 


A temporary repair, however, can be made 
‘with heavy cardboard and a large piece of 


sheet celluloid of the type sold in, auto 
supply stores for repairing side curtains. 
‘Trim the cardboned tothe fll width of 
the window opening, leaving about three 
inches to spare in the length, Then cut 
the opening for the window and stitch the 
Celluloid in place with heavy theead. ‘The 
makeshift window finally can be installed 
by inverting the bottom ede in the, re 
tlar opening in the door, (see illustration), 
Jiftng it until the top edge fits snugly in 
the felt groove at the top of the frame, 
and jamming two wood oF rubber wedges 
between the cardboard and the frame 
along the bottom edge on the inside to 
hhold it in place. 


Trouble-Lamp Plug 
From Old Bulb Base 


WNERS of cars fitted with exposed 
O's See can male 8 coe 
venient trouble-lamp plug from the base 
of a broken bulb and the end of an ordi- 
nary clothespin. When completed the plug 
makes it a simple matter to connect an 
auxiliary extension to the car's battery. 
‘The handle for the plug is made by cut- 
ting the upper half from 2 wooden clothes- 
pin, Drill a three-sixteenths-inch hole 
through the center and file the lower end 
to be a tight fit in the bulb base. Thread 


” 


the extension cord through 
the handle, solder the wires 
to the filament leads in the 
base, and finally drive the 
handle into the — base 
‘Then, using a pointed nail, 
make three or four deep 
dents in the metal sides of 
the bulb base. These will 
serve to hold the handle in 
piace, The same kink can 

‘used to advantage on 
newer cars if the owners 
wel install a bayonet type 
socket under the dash- 
board and connect it to the battery sup- 
ply. For durability, it will be best to use 
a rubber-covered cord —C, B, 


‘socutr 


Repairing Headlights 


F YOUR car uses double-filament bulbs 

in the headlights and they happen to 
bum out when you are traveling’ al 
some utof-the-nay road, you may find 
that the nearest service station caries 
fonly the single-blament. varity. Placed 
inthe regular double-flament sockets, 
these single-contact bulbs will not light, 
but by making we of soe craps of ar 

‘a piece of foil from your cig- 

arette package you can make them serve. 
First cut a cardboard washer, making it 
large enough to cover the base of the bulb 
ad the Ble big enh to ali the si 
fle contact to project through. ‘Then fol 
the foil to obtain several. thicknesses 
Finally, with the washer and tin foll heli 
in place with a bit of chewing gum, place 
the bulb in the socket. Arranged in this 
way, the bulb wil light as contact will be 
made no matter which way the light 
Switch fs thrown—P. L. H. 


Ingenious Ideas 
FOR CAR OWNERS 


Our Readers Furnish New Suggestions 
For Handy Repairs and Improvements 


Spark-Plug Tester 

‘ADE from a pencil, the sparkplug 

Lester, above, forms a valuable at 
tion to any automobile repair kit. Shar 
both ends of a lange pencll and then dil 
a small hole through it at about its mid- 
dhe Tn use, the projecting ead atone end 


is held against the terminal on top of the 


spark plug while the other end is ground- 
ced against the motor head. If the spark 
blag is functioning, 9 spark wil jump 
across the gap—J. M. 


srONGt AUBATR 


Sponge-Rubber Mat 


PLACED on the floor directly beneath 

the brake and clutch pedals, a rectan- 
ale of sponge rubber will cover any holes 
worn by the driver's heels and will protect, 
the high heels of lady drivers. Cut the 
sponge rubber to the desired’ size and 
cement it to the flooring mat with rubber- 
patching cement or ordinary water glass 
(sodium silicate) —E. W. B. 


Tool to Grip End of Broken Axle 


¥ USING two tire irons and a large 
link from a chain you can improvise 


the irons can be ‘a handle as shown 


at the left—A. B. 
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_ABLOW-OUT IN THE MAKING MAY BE IN YOUR TIRE RIGHT NOW 


i they did fave 
Ba =... 


Y BLOW-OUT! WHY THESE 
TIRES WONT BLOW OUT. 
THE DEALER TOLD ME SO 


TY sower, pear! 


|) 1 SO AFRAID 
} Lor a Biow-our, 


Caundeich Safety 


Copstight, 1934, The B. F, Goodeich Rubber Co, 
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en ae Be || 


fy GET A SET OF GOODRICH 


SILVERTOWNS — THEY 
HAVE THE GOLDEN PLY 
) THAT PROTECTS YOU 


LUCKY WE 
WEREN'T 
ALL KILLED. 


HOW (lll) FY TIRE 
SAVES MOTORISTS’ LIVES 


NEW SILVERTOWN PREVENTS GREAT CAUSE OF BLOW- 
OUTS—GIVES MONTHS OF EXTRA MILEAGE—FREE! 


BLOW-OUT is like a snake in the 

‘arass. Unseen in advance, it strikes 
shen you leat expect it. Ofen when you 
think your tires sre still good for thou 
sands Of miles. Often when you nod your 
loved ones are speeding slong some fas, 
crowded highway. 

BANG! A blow-out. Desperately your 
hands gripthe stering wheel, Withallyour 
strength you clamp down the foor-brake, 
No use. Your carswerves. You can't steer, 
‘Trees ditches or speeding trafic block the 
way. Your lives are in the bands of Fate. 


To protect motorists from blow-outs 
every new Goodrich Silvertown has the 
amazing Life-Saver Golden Ply. This 
remarkable invention resists heat. Rubber 
and fabric don't separate. Thus bliscers 
doo’t form inside the tire. The great, un- 
seen cause of blow-outs is prevented before 
it begins. The Golden Ply makes you 3 
times safer than before. And here's prook. 

Racing daredevils tested it out at break 
neck speeds. On the world's fascest track. 
Gave it everything they had. Rubber got so. 
hot it fairly smoked. Not one blow-oxt. Sime 
ilar tires without the Life-Saver Golden Ply 
failed at ooe-third the distance the Golden 


Ply Silvertowns were run, And what's 
more, the Golden Ply Silvertowns kept 
right On eating up the miles, 

In addition to being 3 times safer from 
blow-oues with the new Goodrich Silver. 
towns on your car, you'll gee plenty of 
extra mileage, to0, For, with the destruc- 
five effects of internal ‘heat overcome by 
the Golden Ply, the big, rugged Silver: 
town outwears ordinary tires by months 


No extra cost! 
Enjoy the priceless feeling of security 
every time you sit behind the wheel. Get 
‘more mileage than you ever got out of tires 
before. Play safe! See your nearest Good- 
ich dealer today about a set of Golden 
Ply Silvertowns for your car. And 
P remsember, they cost nots penny more 
Re thaw other standard tires, 


FREE! Ss cron 


‘Sea foiaStverowasetc 
Sed cece ove FREE. Or end 108 
to cover Picking end mation) 0 (RZ 
Depo 309, The Be Coodech Rabe 


Can 


Silvertown 


WITH LIFE-SAVER GOLDEN 


PLY 
75 


Benjamin 
W. Hicks 
tells 


Your 


Miniature 
Stage 


10 achieve the most realistic ef» 
fect with any miniature stage, you 

ould. install lighting equipment 
similar to that used on a regular stage, 
Complete control of the light is essential, 
and each circuit should be provided with 
separate dimmers or theostats. The border 
And footlghts should be wired for three 
colors—red, blue, and either amber or 
cleat, OF course, if your stage is an exact 
model of any particular stage, choose the 
fame colors that are used on that stage. 
ing illustrations and fol- 

lowing instructions are intended to. apply 
to the miniature stage described in two 


SMITONES) 


previous articles (PSM. Feb. '34, p. $7, 

and Mar, p. 73), which was built'on the 

scale of 1 in, equals 1 ft., but the same 
principles can be used for a model 
of any size or design, 

Good stage lighiing does four 
things, namely: Iluminate the stage; 
show the time of day and the season 
of the year; give the stage depth with 
light and ‘shade; and provide the 
proper psychological effect with color 
lighting. Blue represents cold or 
night; red, fire and hate; green, 
spring and’ hope; black or a dark 
stage, death, night, of crime. 

ent necessary includes 

ts, footlights, and a 
switchboard. Flood lights and other 
small lighting fixtures can be added 
from time to time as needed. 

“Most of the materials (see list on 
pase 87) can be purchased from 
local supply house or electrical dealer. 
The tin work can be done at the 
neighborhood tinnet’s fora reasonable 
sum if one is not equipped to do it 
at home 


Footlights give a continuous strip 
of light across the front of the stage 
and should (Continued on page 86) 


POPULAR SCIENCE MONTHLY 


What is the difference 
between HYDRAULIC BRAKES and 


SUPER-HYDRAULIC BRAKES? 


oth sboze wrapping 1 tighter against the 

the wheel stops. Momentum of car 

i we greater the speed, 

inst the brake drums, 
self-energizing. 


ture models for 1934 are equipped with 
ydraulic brakes. The first self-energizing hydraulic 
brakes, they grip smoothly with slightest foot pressure. 
. easy, non-skid stopping under any roud co 


10 other points of 
OLDSMOBILE ENGINEERING EXCELLENCE 


Vnee-Acton Wheels. 2 CenterContel Storing. 3 Ride 
Counterweighted crankshaft. 5 Electroplated 


cast iron platous, 6 Synero-Mesh Transmiasion—allsileat, 


7 Full pressure hu 
81 
lamps. 9 Sturdy 


OLDSMOBILE 
Six ‘640... Eight ‘845 0 


” 


mn with rifleilled connecting rods, 


lependent mounting of radiator, fenders and head- 


type frame. 10 Downdraft carburetion, 


GRAFLEX Cameras pur 
aan end to costly guesswork 
in picture taking. 

RESULT: Betrer and 


‘more interesting pictures. 


‘Your dealer will supply the 
wileoce One e 


FOLMER GRAFLEX CORP. 


ROCHESTER, N.Y. 4) 


Pats ed etre 
SRE fare, SE 


Name 
Addr 


GRAFLEX C... 
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COLOR FILTERS IMPROVE PHOTOGRAPHS 


(Continued from pose 72 


happen that the light value of both the sky 
and the house are the same, and the bouse 
Hines will fade into the sk 

With panchromatic film in your camera 
and an equipment of filters, you can decide 
for yourself whether you’ want the sky 
brighter than the house ar the house brighter 
than the sky. ‘The same problem may occur 
jin photographing flowers against various 
Kinds of backgrounds or in mised groups. 
Filters will enable you to make the lowers 
‘stand out from each other. 


OF fet yths photoerapic, titers aval. 
able, the plain. yellow filter is most 
‘common. These have been supplied for years 
fn various strengths and graded as “light,” 
“medium,” or “dark.” They increased. the 
exposure with the film then available two oF 
three times for the “light” grade, five times 
for the “medium” yellow, and” about ten 
times for the “dark.” These Alters only. ab- 
sorbed a relatively small proportion of the 
total amount of light, but the blue and 
violet rays they took out were just the rays 
to which orthochromatic film is most semsi- 


it is sensitive to light of 
lear to the deep red end of the spectrum, 
‘You are no longer restricted to yellow filters, 
Any color may be used that ‘conditions call 
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NE of the photographs shows an exel- 
OWE pedal te 


tached to the lens. Thrce 2 in. squat 
tine filters are mounted, without cut 
tween two pieces of stiff, thick c 
through which holes have’ been cut slightly 
larger than the lens with which the filters 
are to be ‘used. 

‘Cutting smooth round holes with a pene 
kif through thick cardboard is tough work. 
If an expansion bit & available, the job can 
be done easily and quickly by clamping the 
layers of cardboard between two boards and 
Serine ‘the bos sre throu 

‘Mounting is simple. The gelatine squares 
are laid over the holes in one cardboard, the 
other cardboard is placed over them, and the 
two cards are tightly held while the edges are 
bound with black lantern-slide tape oF strips 
of the proper width ‘cat from ordinary 
ummed paper sealing tape. When not in use, 
fach filter unit can be kept in a sip envelope 
made of strong manila. paper 

‘You can buy a filter bolder that will 
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‘were taken with the tricolor filters A, B, and 
GS"respectively. No changes were made ex- 


fn these ‘views. In'fact you can, ‘knowing 
sich iter was ued foreach ‘lew can 

sure out what the actual color of every 
object in the picture must bel 


Our winter series of Jour photographic 
contrts proved wnaualy tucetfl otk in 
respect fo the sumber of entries and that 
{uay. ‘The simmers of the December con- 
Mit ars lated ow gage r09, The November 
Sends ere oongcad lot month ond 
the Jonsary end February conte winners 
‘it be lished i the Mey and June sue. 


COLORING NEW PUTTY 


Wate a new window pane has been put in, 
the putty. canbe colored by dusting ‘« dry 
(powdered) color over it. The oll in the 
putty absorbs. the ‘color, and this can be 
one at once without waiting for the putty 
to dry before painting it—D. H. 
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SAWING TWO PICTURE 
PUZZLES AT ONCE 


'WO picture puzzles may be jig-sawed at 

fone time if the proper saw blades are 
‘obtained, “An average of 250 pieces an hour 
is possibie, as much time is saved in both 
the sawing and assembling operations. 

‘One should use what are commonly known 
as “double-tooth skip” blades having 33, 
teeth per inch. These saws are slightly 
stouter than some of the lighter ones, being 
flmost 008 in. in thickness. As a” conse 


LAMeCO.sTa18s 
Beagy FOR. 
HOSS SAWING 


trifle looser, and more ate should be exer 
cised when Sawing the interlocking keys. The 
blades’ wil, however, turn sharply 

‘The two panels must be the same size 
Strips of cardboard slightly narrower than 


the ‘combined thickness. of the two panels 
should be tacked to the edecs with ‘short, 
fine brads, bank pins, oF small wire staples 
Drive the’ points into. the center 
favold separsting. the ples 

‘After the combined panels have been halved 
for quartered, the sections will not be se- 
curly held by the eardboard strips and’ i¢ 
fs impractical to continue by ‘this -method 
alone. Obtain at least four small spring: 
battery connections. By hooking several of 


quence, puzzles made with them will be a | 


bw 


| THIS NEW ROYAL GUIDE 


_ ‘MAKES Speed easyi 


these over keys around the wes, no slipping | OF course you can “ewo-fnger” satis 
an occur even while you are sawing st 4 rs 
reece Woe ote “awing Sts | factory! But why limit yourself? Royal's 

“Simple System of Touch Typewriting” 


een! completely sawed, remove the clips aid 
drop the mass into plice—W. L. FAvR0T. | prepared by expert instructors tells you 
= clearly, explicitly... how to attain 


ILLUSTRATED . . . The new Royal 
Portable, DeLuxe model, Price, $60, 
Finest of homesized writing machines, 
Other models: Standard, $45; Junior, 
$33.50. All are easy to use, handsome, 


EASILY MADE BOXES FOR 
MICROSCOPE SLIDES 


‘OT having the facilities for making a 

wooden fling box for microscope slides, 
1 devised the easier method of construction 
iihistrated. “Corrugated cardboard such as is 
uused for packing and in some cardboard 


SSS 


4 packing boas 
ce Bling away mietoscope sl 


boxes provides the grooved guides for filing 
away the slides, ‘These guides are’ merely 
tlued in eardboard or wooden boxes of suit- 
able sizes. They can be packed out if the 
bbox is too wide, or they can be set cross 
Ways in a narrow box-—-Ronter BARHLErT. 


and sturdy. Convenient payment terms, 


‘real speed in your spare time. 

Send for this valuable guide today 
Worth many times the 10 cents Royal 
charges. Get the most out of your type- 
writer—whatever the make. Nowadays, 
when the ability to ype is so important, 
the mastery of this simple booklet may 
bea turning pointin your career. 


ROYAL PORTABLE TYPEWRITERS 
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“WHY LEAVE HER 
INA FEVER?” 


NCE she hungered for his 
morning good-bye kiss. But 
lately the smudge from that venomous 
chimney leaves her hungering only 
for plenty of fresh 
He can keep his bride and keep 
his briar—with a little consideration 
for them both. Ream out the old pipe, 
friend! Ram a cleanee through the 
stem. Bill up with Sir Walter Raleigh, 
‘And settle down to a second honey- 
moon. This mild misture of Ken- 
tucky Burleys is a cool-burning, 
slow-burning, wel-aged tobacco that 
isindescribably milder. It has brought 
families and friends closer. It certainly 
is bringing a new favor to indoor 
smoking. And making quite a repu- 
tation for itelf on the way. Try itl 


rown & Willamon Tobacco Corporation 
Lovinille, Kentucky, Dept. Y-44. 


Send for this 


FREE 


BOOKLET 


‘SIR WALTER | 


lam 
|| RALEIGH | 


FIREPLACE LOG CHI 


ing like that illustrated, the maintenance 
of a glowing, cheerful fire is made easier 
and much dirt in the house is prevented. 
An ordinary large steel ash-pit door and 
frame is used on the exterior of the wall 
and cemented in with a mixture of 1 part 
cement and 2 parts sand, 

To make the room side of the wall at- 
tractive, an open bookcase may be con- 
structed as shown. The interior door 


should be hinged on the far side of the 
‘opening so that the door, when opened, 
will not interfere with transferring the 
logs from the chest to the fireplace 
the base of the bookcase is made si 
ciently large, a place may be reserved 
rewspapers oF small kindling 


‘Tue next time you make a trip by 
plane, take your camera up with you. 
Excellent aerial photographs can be made 
‘with amateur cameras by adding a bel- 
Jos shield to prevent the bellows from 
collapsing in the propeller blast. 

‘A simple homemade shield that incloses 
the bellows from the body of the camera 
to the lens front is sufficient, providing it 


install the shield, the lens front is pulled 
‘out, and the shield then slips readily past. 
‘The parts are cut from stiff cardboard 
and hinged together with medical adhes- 
ive tape—AnatisTeap WHARTON, 


| HAS OUTSIDE DOOR 


affords complete rigidity. To remove or 


The lee 


EST 


‘A good lock should be placed on the 
interior door to discourage tntruders from 
raining access’ to the house, A. lock on 
{he exterior door ordinarily would not be 
satisfactory for the reason that one would 
inave to get the Key and unlock the door 
whenever logs are tobe placed in. the 
Chest. The exterior door should be painted 
the same color as the wall exterior. 
Inoue under. Constaction, ie 
time is required 10. provide such’ a log 
chest, Ina constructed. house, however, 
4 good cold chisel ie necessary to eit the 
hole through the wall After one or to 
bricks have heen taken out, the rest can be 
removed caslyEan. E Moo. 


REUPHOLSTERING OLD CAR 


Ir your car needs reupholstering, you may 
obtain suitable material from an auto. junl 
yard at low cost. The leather seats and backs 
‘of large ears are best; they are of good qual- 
ity and may be trimmed {o fit a smaller car. 
Be sure the leather you buy is not too old 
or dried out 

The old upholstery may be removed en- 
tirely except the springs since the padding 
will be attached to your new material, 10 
the repair illustrated, the back was simply 
tacked {0 the wooden frame, and the seat 
was sewed on at the bottom, as it was an all- 
metal frame, ‘The entire repair 
with genuine leather for tess than $1.50 p 
a few hours’ work—J. D. Staccs 


‘The shield a of » 
the fens front in in the infinity" postion 
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ANTIQUE BOTTLE HOLDS 
GROWING IVY PLANT 


Ax oup-rAsitioneD one-pint demijohn 
of the round-bottom variety makes an 
antique-looking and exceedingly pictur 
esque wall receptacle for an ivy” plant 
Bottles of this variety are found in many 
homes or may be purchased at most an 
tique shops for about half a dollar. Fasten. 
fone end of a brass chain tightly around 
the neck of the bottle and form a loop ia 
the other end of the chain, 

Place in the bottle an English ivy with 
most of the soil re wm the roots 
for any indoor plant that will thrive jn 
water, Fill the bottle with water and hang 


it in the sunshine on the window frame 
in the living room or in the sun. parlor 
‘The trailing plant hangs gracefully. over 
the green-tinted glass.—Gronce A. Sacrra, 


SANDPAPER BLOCK FOR 
RABBETED EDGES 


Ranwereo edges can be sandpapered 
‘easily with the aid of a holder made from 


two blocks of wood. The blocks are placed 
tthe surfaces of the rabbet as 
below an together 


inserting the sandpaper, and 
fetightened. This tool will do a clean-cut 
job—Gronor E. Kivearnick, Jn 


‘A prevplece sanding Mock that saves time 
had fares a good fob in amosthing rabbets 
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PARDNER-SHAVING'S A 
TOUGH CHORE BECAUSE 
YOUR WHISKERS ARE 


WATERPROOF - 
SAME AS A DUCK'S 
BACK. COLGATE'S 


DE-WATERPROOFS 
"EM. MAKES SHAVING 
EASIER. 


Every whisker on your face is wrapped 
in a tough, waterproof coating of ol that 
sakes it hard to cut, 


Once you remove every trace of that 
waterproof coating from every whisker, 
you get a shave as smooth as a barber's 
second time over. 


But the trouble is—most shaving creams 
‘won't, can’t remove all the waterproofing. 
Most shaving creams froth up into big 
bubbles—and you can’e get a lot of big 
bubbles clore around every whisker. 

But Colgate’s Rapid-Shave Cream whips 
up into millions of tiny litle bubbles. 


LARGE SIZE TUBE 


go to work on every single whisker you 
‘own. They crowd close to it. They com- 
pletely surround it. .. strip every trace of 
waterproofing from it. These tinybubbles 
emulsify that oily, waterproof coating — 
and wash it completely away. 


Then they soak each whisker 20 soft 
that your razor slips through it like a 
knife through butter. Try Colgate’s and 
sce for yourself how much easier the 
small bubble lather makes your daily 
shave, The large 35¢ tube is now only 
a5¢—buy it today. 

P.S.—Fora perfect windup to Colgate 

shane, try Calgate's After Shave Lotion 

cand Calgate’s Tale for Men, 


DE-WATERPROOF 


your whiskers —and 
make shaving easier 


ar 


WORK IN 


METAL 
wth 
NICHOLSON 


Wood Submachine Gun 
Shoots Rubber Bands 
When Handle Is Turned 


| HIS submachine gun for chil- 
dren shoots rubber bands about 


in, in diameter cut from old inner 
The width of the bands depends 
uupon the strength of the child. Those 
shown are quite wide and fy with surpris- 
ing force. Thinner bands are easier to 
oad and safer. Of course, the gun can 
also be made to shoot bands of smaller 
for larger diameter by lengthening or 
shortening the barrel 
‘The drawings show the construction 


"Tite nome crais| tt see bil eg si nw 


manwhose shopisadequate- | by loading it. Put a drop of glue oo each 
screw book before inserting it into. the 


é 5 | 

ly equipped with Nicholson | ‘oten drum, slbervise te hooks. wi 
Files need not limit his work pea Gn jeelonral te bent 
wood, ‘0 Toad the gun, a band is hooked on 
Strap hinges, andirons,to | steishel to the groove tthe ead of tae 
quote two instances, can be | barrel. Then the drum, is tumed to the 
made with the help of Nich- | Srocher band is put an. When twelve 
olson Half Round and Flat | bands are on, the gun is for action. 
Bastard Files. i i 

Work in metal with Nich- 
olson Files—with Nicholson | 
Files in preference to other | 
brands because the Nichol- | "de the omnes of mote 
son Brand is admitted by ex- | shown in the accompanying pho 
perts the world over co | aM drawings, It was designed and con 
stand for the most value 
for the money —for the 
sharpest, most durable, most 
uniform files — the file that 
gives you the best results. 

‘At hardware stores and 
mill supply dealers. Nich- 
‘olson File Company, Provi- 
dence, Rhode Island,U.S.A. | 


“ER” Genuine ° 
NICHOLSON FILES 


JIG-SAWED LAMP AND SHADE 


structed by Robert 
Sh, 


Onsantesrat lamps of many 


Complete tam, 
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HOW TO CUT HEAVY WIRE 
INTO SHORT PIECES 


‘The wire is cut on the cor 
eet block, a 


TRE that s too heavy to be cut by 
pliers can be handled conveniently in 
the manner illustrated above. Take a square 
block of hardened steel with sharp comers, 
tighten the endl of a scale ina small clamp, 
fand rip both together in the vise. Have 
the end of the scale in line with the corner 
fof the block. Standing over the Job, you | 
Will find it quite easy to see when the 
Of the wire’ is im line with ‘the requl 
‘measurement, anda blow with the bam 
will thea cut off the piece. If the 
Hot cut entirely through, it will break off 
When bent. For a number of pieces, this set- | 
Up saves time—H. Moone 


A QUICK-ACTING CATCH 
FOR CELLAR WINDOW | 


of a hardened | 


ilusteated,” whieh is 
made from an ordie 
hook, 


fand eye and other 
homemade wire fast 


Horm ot other win: 
lows of similar type because i in postive 
in'nction and easly relesed. 

end the en ofthe hook as shown and 
screw the hook at the proper place ‘on the 
Joist oF cellin to. cate the window when 
ftvung open. "The hook fe screwed: in for 
boat halt of its thread ienath ito the os 
forteave it semifeibie. ‘The raed window 
1 released by 4 pullsBraorons Curse 


MULTIPLE HOLDER KEEPS 
SMALL BRUSHES CLEAN 


FOR essing oF keeping soft the type of | 
ati brusbes used in painting ship | 
‘odds and other small work, f use the glass 
{ules in which certain toothbrushes are sold. | 
Common tet bes would do-as wel The | 
tuber stand upright in holes ina block of | 
wood. If the tubes happen to be oval, enlarse | 
the holes 

‘The ‘brushes are | 
suspended in the 
leaning uid ‘or | 


tles are just off the 
Dattam, ‘This is c= 
complished by slip- 
ping'a short piece of || 


through a hole 


ended in glass tbe 


Granoer, Je 


Tam 


getting there 


by 


EASY STAGES 


fortune,” said 
harles Tompkins. 
'm making my own way, 
jeting expenses, and building 
financial independence for my 
family and myself. 

"An Equitable agent showed 
me how I could get there by 
easy stages simply by putting 
into life insurance a part of my 
weekly salary—an amount that 
Tecan well afford. 

"The Equitable considered 
my family needs and my own 
ambitions; then worked out a 
program that exactly fitted my 
requirements. 

“One policy will provide 
funds to send my two boys 
through college. Another will 
provide a life income of not less 
than $60 amonth to my wife; on 


\ 


her death, a 
lump sum of 
$10,000 to be divid 
ed between the chil- 
Another policy was 


dren. 
planned to pay $2000 to clean 


up my last bills and expenses. 
And notice this: When I reach 
age 60, the policies can be used 
to give my wife and myself a 
comfortable retirement income 
for as long as we live. 

“When I tell you that I'm 
securing all these benefits for an 
average of about $13 aweek, you 
will understand what I mean by 
‘getting there by easy stages.” 


THE EQUITABLE 


Fain = JUST 


LIFE ASSURANCE 


SECURITY PEACE OF KIND 


SOCIETY 


MUTUAL = COOPERATIVE 


OF THE U.S. 


NATION-WIDE SERVICE 


‘The EQUITABLE Life Assurance Society of the United States 
£393 Seventh Ave, New York, N. Y. 
Tams interested in your Case Method” of adapting life insurance to specific needs, Kindly 


‘Thomas I. Parkinson, President 


| taal explanatory booklet. 


xa 
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NEW 


for INDOOR 
TARGET SHOOTING 


the first 
.22 cartridge that 
CUTSA 
CLEAN HOLE 


LOOK IT OVER, fellows. Here's 
‘target cartridge that cuts cleam every 
time you shoot. No guessing where 
the bullet went. There, right before 
neat, round hole. No 
cerucks, no jagged edges. And that 
‘means easier spotting and faster, more 
accurate scoring. 

‘This new .22 sharp shoulder cart 
ridge has been designed specifically 
for indoor target shooting. It has 
the same fine accuracy that distio- 
guishes the Remington .22 Long 
fle line. It is Hi-Speed, loaded 
with smokeless powder ia a brass 
shell. And it’s Kleanbore—no lead- 


new sharp shoulder 
target cartridges. See the difference 
they make in spotting and scoring 
your targets. Your dealer bas them. 
Just ask for the new Kleanbore .22 
Long Rifle Target Cartridge with 
the new sharp shoulder bullet. Rem- 
ington Arms Co, Inc., Bridgeport, 
Connecticut. 


KLEANBORE 


AMMUNITION 
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REMOVING A TIGHT MILLING ARBOR 


‘inked brace rod and small hammer without cating 


‘Tur ordinary method of removing stuck 
milling arbors is to drive them out with 
heavy. rod; but if an arbor has been in a 
Jong time and has rusted a li 

times next to impossible to get it out with- 
‘out battering the tang and otherwise i 

ing it. ‘The diicuty’ is further aggravated 


CENTER FINDER 
FOR LATHE 


| ae remenso on the lathe, much 
| time is usually Tost in setting” the 
bit so it will produce a clean cut 
without undue wear on the tool 
Furthermore, ‘different ‘metals te 
quire a variation of the position of 
the bit ‘in relation to the center, 
For instance, in turning steel, the 
work can be accomplished with the 
sreatest efficiency when the cutting 
felge of the tool is just above the center 
Cast fron, however, fs usually turned. with 
the (ool as neat to the cxoter as the opera- 
tor can guess, while brass will cut cleaner 
land ‘with lew tendency to chatter when the 
‘cutting edge is a ttle Below the center. In 
facing work i is particularly irritating when 
the finishing ‘cut eaves a small-projecting 
nib at the center because of the wrong set~ 
ting ‘of the tool, especially as this indicates 
that for considerable distance from this 
the work is not perfectly’ fat. 
| To minimize these difficulties, some work- 
rmen set the tool point by the headstock cen 
ter, but this is not always either conven 
Jenk or practicable. In some instances it does 
Nery ell ul iis necesary to grind the 
tool, and then the machinist is at sea again 
with only his well-worn guess compass for 
| guide. 

As a remedy for this, the device shown 
below was devised. Tt is composed exsentially 
‘of a O0-des. V, 2 spirit level B, and a siding 
bit abutment ‘C, together with a spring B 


by striking the driving-out 
od ‘with a heavy. hammer, 
‘which damages spindle and 
bearings as well as the arbor. 

‘A far better way is 10 se 
1 brass knock-out. rod about 
4% in. in diameter. This should 
be bent slightly inthe mid 
dle, and- then straightened 
‘enough to leave a small kink 
After it has been inserted, it 
should be struck a succesion 
‘of sharp blows with a ham 
mer weighing about 8 ounces, 
‘The rod, being small in diam- 
ter, springs slightly, but this 
tendency is limited because 
the kinked part, strikes. the 
bore of the spindle, Two or 
three “minutes of this 
ment will loosen ‘the worst 
arbor. 

‘Some arbors are provided 
with 
‘but this is not alwa 
bor has been removed by the method just 
described after the threads Jn the nut had 
bbeen completely stripped. 

Tathe ‘centers may also be removed in 

hen they will not readily yield 

r wreatment—G, J. M 


thi 
to any ol 


and stop screw D that limits the movement 
ff the abutment and tends to keep it in an | 
fcutward position. ‘The outer end C of the | 
Abutment is so. constructed that its lip is ex- 
actly on the center line that is assumed to 
pass through the comer of the mouth A at 
the apex ot the angle 

Te will now be seen that if the angular 
‘opening is placed against a round body— 

instance, the talstock spindle or a chuck 
fon a lathe—the cutting point of the too! bit 
may be set precisely on the center of work 
in the lathe ‘by. adjusting the holder in the 
tool post until the bubble B of the level is 

tral with a line etched om the glass, If it 
‘desired to_set the tool below the center, 
the outer ete of the bubble is made 10 
come into alignment with the line.” For steel, 
the tool point is adjusted to raise C above 
the center until the inner edge of the bubble 
is'even with the line 

Tn constructing this bubble center finder, 
the position above and below the center for 
the ‘different ‘metals was experimentally de- 
termined s0 a0 to obtain the best. results 
With the leat wear on the tool-bit cutting 
edge, and also to enable quick and handy 
manipulation in setting, bythe pressure of 
the Bit_upon the heel of the abutment. be- 
‘neath C, which causes the mouth 4 to. press 
Beninst the work by recession of the spring 

‘The device will accurately center any. job 
for turning or facing {rom 14 in, to 1 ft, or 
more in diameter, and has been fotind t0 be 
a time. saving accessory for use with the 
nthe—Groecr J. Muxpocx, 


Iv re tiny retaining screw in a door-knsh 
persistently” works loose, put a drop. of 
Shellac on the threads —E. 8, 
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CARVING SMALL BOATS 
FOR SHIP MODELS 


C MALL boats for ship models are usualy 
‘carved from a solid block, etter results 
can be obtained with less chanee of splitting 
the ends by the method illustrated. I have a 
2é-in. whaleboat that, was carved from 
‘white pine to less than 1/16 in. in thickness, 
‘Cut 'a block to the greatest dimensions of 
the boat with an allowance for saw cuts and 
riding. Neglecting all details such as rub- 
ing strips, moldings, Keel, stem, and stern. 
post, mark the plan on the top; and, on the 
Hide’‘of the block, mark the vertical section 
throuth the keel, Carefully draw a fore-and- 
A(t center line extending entiely around the 
block. Saw out the shape of the boat on the 
plan and profile lines, round the bottom to 
Ehape, and carefully ‘nih the lines of the 


iionW SF REED 


sSouane-sYéan noar a ee 


When shaped on the out ee 
{two Ralven, which are eanler to 


frunwales. As the center lines are eut avay 
fenew them, being careful to da s0 before 
they’ are entitely Tos 

Turn the hull bottom side up and, with a 
coping saw, carefully make a cut the whith 
‘of the keal all around the center line. Carry 


Raxpourn Scorr 


INE tobacco is a weakness of Kentucky Burley never tires my 
of the el ‘all around the centerline: Carty | IM mine, And often I'm tempted taste; it's so fragrant, full-flavored 
half,"With a. small gouge and. sandpaper, © try the most expensive kinds. 
work the halves of the hull down to the de: | But fine tobacco, I've discovered, 


Sired thickness. 
‘Wood of proper thickness is isn’t necessarily high priced. 


one-half of the hull along the saw cut you! It’s hard to beat the satisfying 
{This should be in three pieces, cut s0 as to | For steady smoking, I like Union qualities of Union Leader, at any 
glminat, the weakest of cross gran. AUGr | Leader. Its amooth, well-matured price. (Great for cigarettes, too.) 

withthe inside of the hull and. the othe © F Lara ne 


= == --- UNION LEA 


wing the halves of the hull. When all 
inboard details are completed, a piece of thin 
is glued across the stern and shaped to 

the hull 

‘rudder may be in one piece with the 
sternpost, by’ representing the dividing line 
with a V-cut ‘ied along the proper Tine as 
at B before the parts are assembled. 

Molding or beading, rubbing strips, and 
the like are made of thin strips of Bristol 
board glued "in place. Depending on the 
scale, Bristol board or thin wood ls used for 
seats’ and other inside details. Paint should 
be applied: in thin, clean-cut coats with a 
stnall brush—G. I. Jonssos. 
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TO GET A STRONG HOLD 


— 
OR TIGHTEN LOOSE PARTS HOW TO LIGHT YOUR MINIATURE STAGE 


HERE Is nothing else like Smooth-On 

No. 1 for solid anchoring, and in re 
pair work, a Smooth-On job, costing only 
| few cents, restores full usefulness of 
many houschold fixtures, utensils and 
tools that would otherwise have to. be 
discarded and replaced at many times 
the cost of the repair, 


Smooth-On No, 1 for tightening han- 
les, locks, casters, stripped. threads and 
nuts, anchoring or resetting bolts in con- 
crete, stopping leaks in gas, water, steam 
‘or smoke pipe lines, at cracks, or sand 
holes in boiler radiator sections, at seams 


fasten them in place, making ect 
Kets. will not turn.” Wire every 
socket as shown in one of the pho 
in tanks, kraphs, using asbestos-covered wire. |When rill four holes 
Ail three: circults are wited, solder all ter h the edge of 
thinals so there will be no loose connections. the leht strip, being ‘careful not to. Hit the 
sockets anid wire with the dri, and fasten $n 
place with 44-in, sheet metal screws, which 
trill cut theie own thread as they are screwed | 
Tnstead of the screws, you may 
solder the strip Next solder small 
hangers 0 tha lights: wil ot fall. 
throuzh the hole made in the Moor af the 
stage when the trough fs set in place. A strip 
fut from the stage floor about 4 by 3614 In 
as close to the front as posible, i necetsary 
to set the footlights fa, 
The border light (sce draw 
Tt 


come through the 
things ta keep the 


we wires where the 
ve insulating 


tind tite supports, ete 


Smooth-On No. 1 le 10 apply, ex 
pands to everlasting tightness in ae 
{nto metal, and when correct 


Thanent repait_exery 
‘Without experience or spe 
cial tools any handy. man 


" tion of the 
oat and without. the de 
lays, Merely follow the di 
rections in the Smooth-On 


The small flood hight shown 
simple to make and will be useful for lis 
ing scenes feom the 

Well as" for_specta 

"The ssetchboard is made 
fof white pine lined with is- 
in. asbestos board. ‘The front 
snd back nels are made of 
asbestos wood 14. in, thick, 
The box we 4 by 13% by 1) 


erent shape 


Be prepared for emer 
sencies by herpine Smooth. 
Gn" No.1 handy, Buy" in 


hes and. rheostats are 
ted directly. on the 
Front panel. The receptacles 
sipplying curtent to the dil 
femeat ploces, ef, equipment 
are mounted in 


Doitu wilh SMOOTH: ON 


SMOOTH-ON MEG. CO., Dept. 5 
514 Communipaw Ave, Jersey City. N.J 
lease seni the free Smooth-On Repair Book, 


tent store and are the type 
tied Tor, floor plugs. ‘They 
fre installed thro 

1% in. in diameter, All 
ing is inclosed, ‘The back 
should be drilled full of 14 
in holes for proper vent 


Address 


ootlights, border lights, Sood light, and switchboard with 
Toor switches, rheotist Hoobs, and receptacles ts dge 


434 
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bax settatastte 


HOW TO LIGHT YOUR 
MINIATURE STAGE 


(Continued fr 0) 


List of Materials 
54 Intermediate base sign sockets ($6.48). 
54 Intermediate ase S11, ign lamps, 10 
watts: 110, volta in colors as follows: 
T8'ed, 18 blae, 18 clear or amber (313). 
4 Togale switches of type ilustrated (81). 

9 Receptacles and plugs (1:38) 
1 each 110 volts, 60 watts 


lamp cord to 
board Yo borders und footlights ($2). 
‘3 Insulating bushings, 4 in. in diameter 
and T bushing ¥4 in. (10 cents) 
Wood for switchboard: 2 pe. 96 by 4 by 17 
ig and 2 pe 94 by # hy 34 Im 10 
Asbestos mood for switchboard: 2 pe. 3/16 
Inc by 13 by 10ps fm (78 cents). 
Tin, No. 26 wage: 3 pe, 36 by 234 in for 
ocket stripes 2 per i6 by Li in: for 
‘border trough te. 36 by 129 
ootlight tows: Lope. 12 by 18 


(10 cents, 

Plot: Flat white for inside refector 
‘lack for ‘outside switchboard 
ders color to 


fat 
bor 
ich nage oor for eut= 


ton, as the rheostats get quite warm when 
In'use for any great length of time. ‘The 
‘wiring inaide the switchboard should be done 
only with asbestos-covered wire, and all co: 
Rections should be carefully soldered. ‘The 
Wiring diagram on page 76 shows how the 
Wiring is done, and one of the photos gives a 
Picure of the switchboard with the back 

Splice the lamp cord carefully to the proper 
wires coming out of the border and footlights. 
Solder each joint, then tape it first with rub- 
ber tape and finish with regular friction tape. 
Next, fasten a regular drop-cord plug on the 
other end and mark each one. Plug into the 
Switchboard and then plug the switchboard 
{nto the howe su 
only $40 watts of electricity at 110 volts are 
ised. A heavy drop cord will earry the load 
‘afely. Never overload the rheostats, as they 
burn out quite easily. Never connect more 
than 60 watts (o each rheostat. 

‘The most important thing in regard to 
stage lighting is the effect of colored lights 
‘upon painted surfaces. ‘Because of ‘the lack 
of pure color in both lamp dyes and pigments, 
fone must carefully consider the action of light 
fon the painting so at not to spoil the effect 
Sesired.” Blue light on buff, and red on green 
five a muddy and undesirable color. Because 
Of the variation in color pigments and dyes, 
It is diel to deseribe the elfect of lights 
fon painted objects; therefore it is possible 
‘nly. through expesiment and experience to 
Obtain the desired. results, 

‘On the switchboard, the red, blue, and clear 
circuits have a separate switch, which can 
be used to turn out the colors not wanted in 
any special scene. Another switch is used to 
Control all the lights, 

"Three useful sets are illustrated—an interior 
set, a castle set, and an outdoor scene using 9 


Simple set house (Continued on page So 


ly. When all lghts are on, | 
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E-P. Alexander grinding down a model 
casting in his workshop. (Incert) One 


the freight car models he has made. 


In Model Railroad Work 


these grinding wheels 


turn hours into minutes! 


“When you make model 
road equipment,” says E. P. Ale; 
ander, whose enviable” shop is 
pictured above, “time is too pro- 
‘cious to waste in hand grinding 
“operations.” 

"hit. Alexander speaks as an 
authority. From his home work- 
shop at New Rochelle,N.Y.,have 
‘come many very famous model 
rains. His complete layout for 
the Chesapeake and Ohio Rail- 


road and other examples of hi 
work were exhibited at the 
World's Fair. 

"Model railroad buildi 
fascinating work—but gri 


CARBORUNDUM AND 
ALOXITE BRAND 
iG WHEELS 


fam Company.) 


(© Ts eon a ernment ition the apponl af POPULAR SCIENCE INSTTUTE OF STANDARDS. 


down the rough edges on awitch 
and rolling nck eastingsby hand 
is nothing short of drudgery. I 
put two Aloxite Grinding Wheels 
In my polishing head and liters 
ally turn hours into minutes.” 
Xioxite and. Carborundam 
Brand Grinding Wheels, prod- 
ucts of The Carborandum Com 
pany, cut fast, free, clean and 
cool. Use these wheels for grind- 
ing tools, parts, fittings, ete. You 
really - ad _— 
“one for tool grinding 
the other for’ general 
Ginding. Write: for 
a, 


Write for epage 

booklet ind pocket sie 
sharpening stone 

i — --s 

‘This famous book by E 

EcEsickeom prised 

home craftemen and 


‘Rigen Fae 83° 
wren ae strre be ey tS 
[eee Ratent Boa te cele ctr naling 


twill 
bring you 
this handy 3 
GLUING |= = 
GUIDE === 
and a FREE SAMPLE 


“CASCO 


Waterproof 


GLUE 


Every handyman, home-craftsn 
‘sudene should have 

‘and helpful Gluing 
‘dozens of money 


Guide. It con 
making and. money-saving. ideas on 
building, repairing and mending thiogs 
easily and. permanently. Ie tells bow 
you can glue everything t0 stay glued 


nia spite of moisture, 
r plain neglect. 
SPECIAL INTRODUCTORY OFFER 
Atno cost, you will also receive es 
CASCO to do several gluing jobs. This 
is the same super-strength, wonder- 
working adhesive used in big wood 
vorking and farntute factories 
‘ou will be amazed and intrigued 
to find that CASCO—a clean, n00- 
‘odorous powder—mixes so quickly in 
cold water, forming a creamy, easy- 
spreading giue that makes all jobs per- 
1, heat-proof ad moisture-proof. 
Hardware Deal 
‘carries CASCO in 10/, 
125 ¢,40¢, and 65+ sizes— 
‘also 5 Ib. and 10 1. tine 
‘with handy measuring cop 
~ 


MAIL COUPON TODAY 
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IST you in your home workshop, 
Lan SciescE Mori offers large 
blueprints containing working draw 

number of well-tested projects 
prints are 15 by 22 in and are sold for 25 cents 
S'aingle sheet (except in a few special cases) 
Onder by number. ‘The numbers are given In, 
Italic type and follow the tithe. When two or 


more numbers follow one tile, it means that 
there are two of more blueprints in the com 
plete set. If the letter "R ollows a number, 


[indicates that the blueprine or set of blue” 
ints Is accompanied by. photographically i 
fustrated instructions which supplement the 
drawings. If you do not. wish thi 
ment, omit the letter “R” Tron 3 
‘and deduct 25 cents from the price 
instructions alone are sold for 25 
Many other blueprints are available. Send 
1 stamped and addresed envelope for a com- 
plete lst 


irplene Models 


Lone 


Nowe: Pulaie 
Berna Cy ge 


Furniture 


ised 
BSE ed Bose Ena sae 
Bookatand, Movers 
iesces Rressnres 7 


Our BLUEPRINTS 


Will Help You 
spend time profitably 


Soanish Mission 
Seed Law her 
best 
Fi 


Gute 
Fr 


‘RudlosPrequ 
‘et (AC 


i rH 
Bart Sele Hamed Case) 4 
“ahaa 


Be 
& 


Seer eae, 2 | 


500-36 


ated ate 
“aon 


as 
Workbench, tase ——— 
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Sexe the Beet, ober, nombre 
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HOW TO LIGHT YOUR 
MINIATURE STAGE 


(Continued jrom pose 87 


and set tree, both being quite easy to make, 

"The interior set is one of the most interest 
ing to make. The walls are cut from a single 
piece of wall board, laid out as shown in one 
Of the drawings. The doors are cut out and 
hhung with cloth (or hinges, The walls are 
painted a light tan and spattered with fed 
and blue, ‘The spattering is done by filling 2 
stiff brush with paint and drawing 2 knife 
blade across it so' as to throw olf spray of 
small spots. Woodwork and doors should be 
painted brows. A’ border is necessary 10 
‘mask off the top of the set and give the ef- 
fect of a ceiling. The furniture can be made 


ff purchased at the five-and-ten-cent store 
and’ repainted brown, Pictures for the walls 


sansotsncene 


yg aut 


Bis rosinon 


‘The doors of this set 
‘Be opened; the window fa 


cut 40 they can 
Sted with pause 


prepared by mounting old cards and 
ine pletures on cardboard and painting 
ime of gold oF black. Windows in such 
4 set _may be cut out and covered on the 
Back with gauze, 

"The castle set ilustrated on page 76 was 
copied from a picture to show that stage 
settings may be adapted from illustrations in 
magazines or catalogues. A’ blue cyelorama 
forms the background. The castle and hedge 
are cut-outs made of wall board. The steps, 
wall, und posts are made of wood. These 
pieces are interchangeable with any other set. 

“The other outdoor scene contains only two 
new pieces, a set house painted on pressed 
Wwood componition board and a set tree of wall, 
board. The other pleces—the "eye," wall, and 
wood wings—were used in other sets 


Success in any Tine of work or play comes 
from practice, Stagecraft is perfected in the 
samé way. Only by experiment with the min~ 
inture stage is it’ posible to become really 
eficient in Its use, 


‘Tuss isthe thind and last of « series of ar- 
ticles om building a. miniature stage. Addi 
tonal articles om this and similar topics, én 
cluding the making of marionctes, wl be 
‘published if o'suficient number of readers re- 
{quest them. Please indicate what subjects you 
fre most interested in, 


DRILLING THIN STOCK 


Ir is sometimes necessary to make a true 
round hole in thin metal stork. Where a punch 
Sand die are not available, this may be readily 
done by clamping the material very tightly 
between two pieces of wood. First drill a hole 
fn the upper piece of wood the same size as 
the hole requifed ia the metal. Seribe a cree 
of the same ae the meal and octet 
lunder the hole in the piece of wood. Clamp 
tight and drill Uhrough. Shim stock 001 in. 
thick can be drilled by this method ; and sev 
eral pieces can be drilled at a time, or only 
one as preferred —W. T. Sureaas, 


Svnscumens ore requested to notify as of 
change of edéres four eek be odvanee 
ff the next publication date. Pease be sure 
To give both old and neve addres. 
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NOBODY NEED BE 


SKINNY 


HERE'S HOW TO 
ADD POUNDS AND 
GET HUSKY STRENGTH 


—QUICK/ 


A SKINNY FELLOW 
HASN'T A CHANCE. 
1 WISH | COULD 
GAIN SOME 
FLESH 


NEW DISCOVERY ADDS POUNDS 


—double quick! 


5 to 15 lbs. gained in a few 
weeks with new double tonic. 
Richest imported ale yeast con- 
centrated 7 times, iron added 


'O NEED to be “skinny” when 
ney any eatment ng oe 
pl Apert 
Just @ few weeks! 
Everybody knows that doctors for years 
real ga ee ce 
eran ton ular 
nary yeast—regain health, and er 
‘of Rrm, husky fle —and ee 
a time! a 


ale 
Seperate 
eens 


‘But that is not all! This marvelous, 


Dealth-build is then ironiaed 
Se he ening Iron. 


Yen etch el, ny angel 
f 7 
fiat chest develop and skinny fimbs round 
out attractively. rand with this will come 
fradianty laren, new bealth~youTe 
tn entirely new persn. 


Results guaranteed 

No matter how skinny and weak zt 

pa A gt 
Yeast ‘should build you up in a few short: 
SR Gi oeera arias ae 
recs ph 
Ont be sare you et perio 
ey erie | 
po ee yd 
es Seep egal, tl on te cer 


Special FREE offer! 


reat 
2 day 


Ironized Yeast at once, cut out the seal on 
‘the box and mail it to us with a clipping 
‘of this ph. We wil send you a 
fascinating new book on health, 

Facts About Your Body", by a well. 


Pounded. Ak 
iad Yeast Con Dept 464, Adantx Ga: 
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Graceful Candlestick Forged at Low Cost from Band Iron 


IE use of candles has 
eased to a great ex- 
tent during the past few 
‘While in no way. sup- 
ing eur modern lumina 
Ing systems, they seem to pro- 
Vide just the right atmosphere 
for intimate, informal gather- 
ings and. dinners, The candle- 
holder illustrated is easy to 
construct and can be made by 
the home’ eraftsman at very 
low cost, 

‘The body is made from a 

re of band iron 34 by 12 
Hy 2271 in, The ends should be 
heated and fared to a width of 
24 in,, as shown at A in the 
drawings. To enhance its ap- 
pearance, the body should be 
Closely peened with a hammer. 
ts abou al of the separate 

's before the assembly, 
iter the body has been fared 
and peened, the length, should 
be about 23% in. A. 
ation inthis length will not 
affect the general appearance. 

‘The scroll ends on the body 
are formed by bending around 
4 piece of pipe and by shaping 
in the hollow end of a block of 
‘wood, as shown in the pboto- 
graphs. The ends of the iron 
Should be heated to. a cherry 
red color before the bending is 
attempted, 

The deta 
candleholders a 
€, and D. The cylinder B is 
formed around a piece of ¥4-in 
pipe from a blank of 14-gage 
galvanized sheet iron 1 by 294 
in. The joint is brazed or sol- 
ted, Since there isa tendency 
fot light metals to expand dur- 
1 the peening process, the 
piece should be peened” and 
then finished to the size shown 
before itis formed into a eyl- 
inder. The edges of the circular 
plate shown at C should be scalloped as 
Indicated, but do not attempt to make 


yea 


be slightly 


12 
cupped by hammering it 


against a block of wood. The crescent 


the scallops symmetrical. The plate should shaped piece D is formed around a piece 


AFTER-DINNER SERVER FOR CIGARETTES 


A crcanerre server of die 
tinctve design with four se 

arate ash trays may be easly 
made from TSueage soft shest 
Copper. All the pieces are ham- 
mered on one sile before being 
bent. ‘The trays are hammered 
fst, and ace ben to shape over 


Qe 
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a wooden block, which is 
held in the vise’ as. shown, 
Rivet ‘the part together 
with N ‘The pee pera 
Sod afer thy have been 
Sssembled. Dissolve a small 
bit of liver of sulpbur in 
about a. quart_of water; 
then, after washing the trays 
tnd’ bolder thoroughly in 
Soap and water, immerse 
them inthe solution ‘until 
they tum brown. Finally 
wash, dry, polish, and iac- 
fauer’ them! "Use a" clear 
Brushing Tncquer of a lac- 
quer sold for protecting pol- 
{Shed metal from tarnishing 
Dice Heremssox, 


‘of tin. pipe, The cylindrical piece B may 
be either soldered or brazed to the plate 
. The individual parts are secured 
together and to the main body with 3/16- 
jn, irom rivets, ‘The assembly is shown at 
E in the drawings, 

‘The completed holder may be finished 
in a variety of ways, or it may be left 
unfinished. ‘The holder shown in the pho- 
tograph is finished with flat black-paint, 
which gives a pleasing appearance. This 
is the conventional—and always satisfac- 
tory—finish for iron—KeNpatt. Foxo. 
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Sketches of parts for the cigarette aerver 
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HANDY MAN'S OQ 
no) MODERN 


THE FIRST 6 ARE NOW READY FOR IMMEDIATE DELIVERY 
% 


‘Think of ionly $1.00 each or, thee NEW sloth ou 


| SANEAL OF SHIP SIODEL seaKiNG, HOOK OF FORMULAS, or tows 
How to make any mode. Here are clearly “4 shop. laboratory. Formulas. recipes, set 
dlayramed the many abort tus, Kinks und time: ods and scent poctanenSlake yout ov bev- 
Saving methods of experts “Complete plans and eae. goes cements, clases, gulbey eam’ 
‘oritcatons fessor alll ship, She ul, inact jen ake tthe 
Re Almost 100 iestatons, Ful cath bound Souph aver and nickel plate, metal alloy, photo 
Se, ghimont 100 iustratlons, “Full cloth bewnd  Seticai, oll ubricante—ead scores of aici. 
‘THE HOME CHEMIST. How to set up and {hroush'matiogandscling Faltch 
erate an texpenive home iborsiry with pap . 
ns" and endo of material avalabes in every FIX IT YOURSELF. 


iNbound’$ 100, 


 eaky pipes: floor 
bards. chimneys bolle,” wenther proofing 
painting and handreds af ether constraction aad 


able, pointing te. wa 
Coverlet, Many diagrams and iustrations, Ful 


loth bound $1.00 Fepale fbs. Full cloth bound $1.00. 
WONDERS THROLGH THE MICRO PWooDWORKERS TURNING 


“Turn an inexpensive microscope WORKE! 
tn hundreds of specimens within «stone's throw soqvSP JOINING MANUAL Toe 
St your (rome dove and you slep off Into a new Sa tenia he nbbers 
work! of wonders, Complete Manual for ama- ook'eaehs cabinets ail Linde for 
teurs, "How to use equipment, secure and pre- aivure in your spare time. -A revelation 
ferve_ specimens, take photomicrographs, ‘ete. of simplicity and’ Belpivines Alany 
Numerous tustrations, Full cloth bound $1.00,  Mlustrations: Full cloth bound $1.00, 


Additional Titles Now In Course of Preparation 


‘Which will be most popular with you? Which shall we 
‘These plan ean, 
inc above'tocks, pi 
sk TE StS AND J96, Te |g How To KEEP axn 
ftandbook of working diagrams, ET sito wiadow ‘this ta ‘TRAIN PETS. Sound ine 
Dletures, lastructions, now re: mous pair Yeprinted in 2 (ali structions for the care, feeding 
frie tk rp Fp it aol tebeg tie eae 
far Sclence. The text Ideas rors birds fish, etc, Cloth bowed 
Among thousands. Will save many << 
hia and hep your ar in dh 


top aap Cloth found $00 HOW To Beit can. 
HUNTING AN 
RADIO EXPERIMENTER 
BMD etoile ata ane OBES AL 
arate act an de 
rata Ghat elt yucky solve 
fay iteaties and sate 


‘Chath bound $1.00, 


LO ASTRONOMY FoR 

[3 TapRyrincaccurs. [OAMATECRS, Easy 

TOR Shon cou mrike wavs to. Row the heavens 

h ‘simple, homecmade 

‘uipment charts and gues 

Many illusteations, Cloth 
‘ound $1.00 


provements to make and ew sets 

{o'baild" Cloth bound 1:00. 
MAKING MONEY WITH 
YOUR CAMERA. How to 

put sour Boy Inthe monty ody, tables, 

Makidg clas, Pictures to take 

‘bow ad where to sel, ee. Cloth 

‘ound $1.00 


STRAW VOTE LIST ORDER FORM 
POPULAR SCIENCE MONTHLY, (ean 
I2-Speech ‘381 Fourth Ave, New York, M.¥- 


ee for | SELES Memes tates tan 
[SEND NO MONEY! oa ‘NO MONEYS = 
EL us Pete 


‘You need send no money in ordering 

the six books now ready for delivery 

‘Just mail the coupon. The books will 
ibe sent at $1.00 each COD. plus a 
few cents postage. If you prefer to 
send cash now, you may do 50. 


PAINTING ASD, DECORATISG 
10 Expt maces! for anateors Pe 
tures, diagrams, explanations. Cloth 
bound $1.00, 
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GET OUT! 


Simplifies 1001 Home Repairs 


It is like putty in your hands— 
but it dries to hard, firm WOOD 


It's surprt how many uses there 
tare for Plastic Wood—in every room in 
the house, in the workshop, basement, 
sarage, and outdoors, too 

And it’s surprising how much fun you 
‘ean get out of fixing things around the 
house and making things 
shop—with this amazing sci 
covery. 


Easy to Use—Dries Quickly 


Plastic Wood can be shaped and molded 
socasily and quickly that even an amateur 
can make patches or repairs that can't be 
noticed. It handles just like putty. And 
when it dries it becomes hard, permanent 
wood that holds nails or screws without 
splitting—wood that can be sanded, 
planed or earved—wood that can be 
painted, varnished or lacquered—wood 
that can be handled and treated just like 
the original wood that it has replaced. 

Don't be without Plastic Wood an- 
other day. Get a 25e tube or 35¢ can at 
any hardware, paint or department store 
today. You will find it invaluable in 
making 1001 repairs including: 
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HILDREN—and grown-ups, toomget 
‘much enjoyment and satistaction fron 
‘observing birds and listening to their 

cheerful songs. There is mo better way 10 

‘entice birds to build nests nearby than to 

provide comfortable boxes ‘or houses for 

them. 

"The bird houses illustrated are built very 
‘substantially and-will keep the small feath- 
fred occupants warm and covy during cold 
land inclement weather. The desien, for which 
Tam indebted to my friend and colleague 
Mr. H. A. Carlbers, represents miniature 
log’ cabin’ Te ‘enables “many variations to 


Scrap 


By Herman Hyorth 


LOG-CABIN 


 Flouses 


Built 


Lumber 


asily from 


be made in respect to both size and shape. 

"The firat step ts to nail together an ordl- 
nary bird house consating of two ends, (wo 
fides, bottom, and root. It is best (0 use Yo~ 
fn, stock for this, Any kind of scrap lumber 
‘may be used in ita construction, 

Tay out the parts according to the dimen- 
sions given on the drawing. Tt may be well 
to bore the entrance hole before sawing out 
the ‘boards, as a small, thin board splits 
teasily when a large hole’ is bored init, Bore 
the hole slanting a little toward the top of 
the howse to prevent rain water {rom enter= 
Ing. ‘The alte of the hole depends upon the 

type of bird for which the 


the following 
sow saw the boards well 
jutide “the ines marked, 


Nail the two ends and the 
two sides together and plane 
them to the lines so" that 
they. will be of exactly the 


cal ied house: how “loge” are 
ef resided house 


same ze, Plane the bottom 
carefully, because it_ should 
fit tightly between sides and 
fends. Bore # couple of 44- 
holes in the bottom for 
drainage, 

‘Nail the bottom and the 
two ends together, Cut a 
stick to the same length as 
the bottom and nail It be- 
tween the ends at the ridge 
fof the roof to make this 
point firm. Plane off any 
projecting paris of the bot- 
tom and the stick Bush with 
the ends, and then nail the 


the edge. Rip off one “log” 
and plane the rough, sawed 
edge in a planing jig made 
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ATLAS 9° LATHE 
$19. so oaths Terme 


— Sas 
fool-Room Accuracy in Your Shop 
AWE FEW BOLEAKS A’ MONTH co anes 
Jeaewaichon wits lian! A aly Ba 
‘ie ft inde racine 


Show 

Fre cailog tho shoes toh and nach 
ATLAS PRESS COMPANY 

sues nc Pricner Sty Matamanns, Meh, 


SPEED on/ POWER Ci 


SEA EAGLE 


FLYER. 
INBOARD 
RUNABOUT 


Poweeed 
Arce Pies 
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isements in this magazine. 


APRIL, 1934 


List of Materials 


ms w 
t ‘ 
2 os 
2 Forreoflogs S12 


‘Nora: All dimensins are sven in inches, 


as shown in the drawing. Plane the edge of 
the board again and repeat the operations 
tntil enough logs have been made. 
il the logs to the sides and ends as shown 

im one of the sketches. The ends should be 
covered right up to the ridge before the two 
S4-in, roof boards are nailed in place. These 
Ae als covered with los as shown, 

tis perhaps better not to provide a perch 
below the bole, because sparrows will light 
fon it and annoy the occupants of the house, 
sometimes even driving them away. The sons 
Urs do not need the perch anyway, Because 
they are able to fly directly to the bole 

‘The house should be stained or painted a 
ther dark, subdued color. Bright vivid col 
fp and shiny surfaces do not appeal to the 
birds. If paint is used, i should be fat dr 
ing. if stain is preferred, the house may 
sven a coat or two of linseed ol to help pre- 
Serve the wood. Woods best suited for out- 
dor work are cypress, cedar, redwood, and 
white pine 

This is the seventh of @ series of simple 
‘woodworking articles by Mr. Hjorth. Sug 
eationt for the subjects of future arlides 
‘will be weelcomed from readers. 


HOW TO DESIGN A HOUSE 
TO SUIT ANY BIRD 
NY quest P 
MAN Stirecion of bed hemor at bt 
anes byrne to the Inline tab 
‘what diferent form invan arte "Houses 
the ‘Birds Really" Lite” by" FB. Tuste 


ton and'A.'G. Brown (P. 8. AE, Apel" 
Ban : ” 


Bids 


ioebinde 
bin 

(Chickadees 
Tasso 
Suthaches 

ewe wea 

Revi ere 
Carlin even 
Vite swallow 
Tree sellrw 

Bien elon 
Perpie maria 
Hows ech 
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“YOU SAID A 
PIPEFUL,” 
OAK PARK 

MAN WRITES 


‘The enthusiastic pipe smoker tries and 
tries and tries to find the pipe tobacco of 
his ideal, He is always searching for that 
‘one tobacco which will fit his taste ex- 
actly. Some seem good for a while—but 
“they don’t last.” 


Richrondy Vas 


‘When you my good tobacco, you mid 
pineal ve rie them al fram th ont 
Tapensive downs Some 


theo ante 
{ara while but soon tire of them, 


i 
row becuse ight years have wed 
‘00 cane, 
‘Yours traty, 
Vic OLSEN 


‘Tho constant stream of friendly Letters 
that come from pipe smokers in every 
‘quarter of the earth shows that smoker 
‘of Edgeworth find init just that combina- 
tion of fine flavor and 

honest mildness that 
suite them exactly. 
Such contentment and CS) 
satisfaction are worth lia 
seeking. 

You ean try Edge 
worth in your pipe for 
just few conte, Tt is 
told by every tobac- 
onist, in all sizes from the small pocket 
package to the pound humidor tin. Some 
fises are put up in vacuum tine, ‘This 
vacuum packing keeps the flavor and the 
roma in perfect condition indefinitely in 
any climate, 

"The “Carn Cob Pipe Club isthe Edge 
worth radio. entertaine 
ment given every Wed- 

fe neaday evening at ten 
E NY 
Youewntry Esgorerth 
Sree 


Lets yraaing Bt 
‘orth me fr 
ver the worlds 


o'dlock, Eastern 
on the 
Coast. network of the 
National Broadcasting 
Company. Tune in and 
Inugh with Pat Binford 
and hisfriendsof the<lub, 

Edgeworth is made and guaranteed by 
Larus & Brother Co., Tobacconists since 
1877, Richmond, Va. 
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rmanent |) 
Makes « pormeney, 


k ormament—a model of an 
kimo’s snow igloo on an ice cake— 
houses a paste pot, while the paddle on 
the kayak serves as & letter openet 

“The base ‘of the ministre Isa ploce of 35~ 
in. plywood with an elliptical front. edge. 
Bore a shallow depression to ft the paste jar 
Sanded and painted medium blue, Unis base- 
bboard represents the ocean, 

"The ike cake and lecberg are of 34-in. 
three-ply, sketched and sawed to shape, and 
nailed together with the lower edge of the 
berg. resting on top of the cake. As this 
auembly fs hinged to the back of the base, 
it h well to set in the hinges on the lower 
side of the cake before nailing the two parts 
together. Also cut a hole 4 in, in diameter, 


| over which to mount the ieloo. 


Turn the snow house from a block of 
wood.” Mount the blank om a faceplate and 
shape a semispherical hollow in it. Remove, 
mmwount another block, and tuen it convex 10 


“LIKE CHEESE” 


Users say STAR and VICTOR 
"Maly" hacksows dot They eut 
{oats lst lengent, cost less in 
the long run. Successful metal 
culling depends on simple rules 
Jn selecting the 
blade for the job. 
This book tele al. 
Writeforyourcopy. 


sei'section AVA thtough tt 


Sew of the ha 


IGLOO 


CONCEALS 
PASTE POT 


fit into the hollow. Press the igloo block 
fover it, puta. screw through the top, and 
{re the outside, 

Carve the entrance piece, fitting it against 
the main section of the shelter, Saw Out 
smoke hole in the roof, slice off the rear side 
to butt against the fceberg, and assemble the 

the ke cake, “Then, to remove the 

like regularity of the turning, work 
igloo with a plaithe wood compo- 
ligt Suggestions. of 

‘snow blocks. Model 


jes teen 
teow mound on the ks rounding thet 
intel home, 23 tinea Inte Botopap 


Mi by 844 in 
ita 'patiern for the sides 
with "considerable “underilope, after which 
the cockpit is bored. The top, gable fashion, 
slopes from a center ridge to the sides. Dri 
{wo brads near one edge to hold the paddle, 
fand, nail the boat to the base 

"The paddle may be carved irom wood or 
round from a piece of hack-saw blade, with 
the handle like an arrowhead, sharpened for 
‘opening letters. ‘The paddle end is the hand- 
erp. 

Paint the iceberg light blue with patches 
of fight and dark lavender. The ice cake 
4nd ieloo are white, the kayak is raw sienna 
‘with brown straps'across the top, and. the 
paddle is red—EDwin M, Love. 


LACQUER BRUSHES KEPT 
CLEAN WITH ACETONE 


A cusaxen for lacquer brushes that may 
be used im an emergency as a satisfactory and 
ibexpensive substitute for the regulation 
lequer thinner is acetone, a colorless liquid 
that can be obtained at drug stores. On rela 
tively unimportant work it cam also. be 
tused asa thinner for cellulose Iaequers pro- 
ided one part of amyl acetate is addel to 
Every five parts of acetone, Brush marks 
fon. lacquered work “can be removed | by 
Spraying with acetone. T have also found that 
Atetone makes an excellent quick-drying thin- 
ter for ordinary shellac.—O. B. 


‘and trace of 
se are sawed 
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Simple Microscope 
Lamp Gives Wide 
Range of Light 


By H. J. Sexrow 
NV EFFECTIVE 


soap limp, which 
Tas. an adjustment for varios 
intensities anda choce of numerous ht 
apertures and. several color ‘Stee, cam be 
uit from the base of a burned-but radio 
tube, a metal socket ad 
able ‘carbon restance, a 10-Volbel-rnging 
transformer, a, 63vlt radio. panel-ighting 
bulbs a screw base Tor this amp, 8 piece of 
Uanperent calli small stipe ‘of wie 
Houny colored cellophane pice of 1/16-n- 
Hip bras, 0 Sin piece 634 by 2 in. hard 
‘wood. or ‘bakelte® some, fvulted lectric 
Wire and socket plug About hall a dogen 
dai bras bots‘ hata such 28 are wed 
for radio work av sho regived. 
‘The picce of hardwood i cut nto two 
ave stoned together with 
Wiha (Tom 
Wt forthe lamp. The support, when asc 
Bie, ‘must’ be of such dimensions that, 
wi jt de te ming sage, To 
the: tpright par. fied ther 
peruse eo bu forthe sel Seitng 
try and’ the neconarynwuatedwiting for 
the lshtingcieuit "The adjustable carbon 
‘estance I fastencdo' the ase by mess 
t's brs iripy and connected in erie in 
thlighting crcl From the stip of 1/16 
tras is formed ring tof the metal radlo= 
{ube socket ‘on’ thet outside, ‘Thing is 
tilled ins ine arouod periphery with 
ariows holes from 176s fo." or mailer (0 
12a in or larger in dlameter, The socket 
itt & dried at is highest polnt, imme 
diately underneath the opening inthe micro- 
{cope stage, with Seen. dil. The_ tg 
ISow placed over the socket By turing ty 
‘arouszed opening for the Neht cam be 
irousht inline with the ¥4-n, ole, 
"fe color Ate, which fevalves trade the 
radiorube tocket'and around the small Het 


suio1Na wna 


‘The pars separated to show how the size of 
Gpertare and "color of ight are. comtolled 


bulb, is made from the base of a radio tube, 
A pies of tanparent cello apd several 
YaFlously colored strips of cellophane. The 
fis of the radio'tube fe broken, and the 
bulb base sawn off about 34 in. from the 
prong end. A cylinder fs made of the trans 
Parent celluloid and cemented {0 the sawn- 
tH tube bate, Narrow sips of the colored 
cellophane are cemented with Canada bal- 
‘Sin ensthowse inside this traneparent cell 
ioid eylinder. One section, however, is eft 
Uncovered to provide white ght. The 
lindrial color titer, 
i inside the metal radio socket. The peo- 
jecting prongs form a bandie for revolving 
the evinder, bringing each of the color fie 
ters in sueccision between the light bully and 
the opening in the outside Ping: The lighting 
Wires are now connected to the 10-volt sie 
OF the bell-ringing transformer, and the 110- 


This microscope lamp is easly adjusted for 
light ‘ntensity. color, snd alse ‘ot aperture 


volt side of the transformer is connected to 
the house lighting cireuit by means of a 
socket plug. 


Adjustment of the light intensity. is ob- 
tained “by “operating the carbon theostat 
Adjustment of the light aperture (or iris) 
fs obtained by revolving the brass ting on 
the metal radio-tube socket, and. either a 
colored ight ot white leht i obtained by 
evolving the cylindrical color-flter holder 

Inside the socket. 

It will be observed that the voltage on 
the output side of the bell-ringing trans: 
former, 10 volts, is greater than the small 
Incandescent bulb) capacity, 6.3 volts. This is 
necessary to bring the bulb to full brilliance, 
but. the circuit’ is always used with some 
resistance in. A flashlight bulb of from 2.5 
to 45 volts may be used. when connected to 
a dry or storage battery, and satisfactory 
results obtained. 

‘The instrument, when scientifically con 
structed, furnishes a method for standard. 
ising light intensity under the control of a 
calrated sheostat, Light aperture and 
olor density’ from standardized filters are 
‘determinable factors” that enable various 
observers to obtain similar light conditions, 


METAL DECORATED WITH 
FUSED GROUND GLASS 


By rvsixc particles of colored glass on 
small metal parts, they can be given a perma 
nent, hard finish’ resembling millions of tiny 
Jewels. The best slass for the (purpose is 
‘annealed tubing such as that used for chem- 
ical’ experiments and making eon signs 
Grinds few pices of the, dierent colored 
a mortar until it is almost palver= 

feed; i may then be ated’ thro 

Enuze to remove any coarse particles 
"The article to be finished should be suf- 
ficiently heavy so that it will not bend easily, 
Tt must be well cleaned of erease and foreien 
matter and then coated with a thin film of 
ordinary water glass (sodium silicate, solt- 
tion). ‘The powdered lass is, immediately 


sifted over it thorouxhly and allowed to dry. 


Look into 
the new 


ported British 


BUTTNER 


—and SEE for Yourself 
Why It Smokes So Dry, 
—So COOL and Sweet! 


we fer of avant cerarle 


= ay itt wala 
Here's the Clever Little Filter 
‘That Cools and Dries the Smoke 


“The arches deawn, acre moge than 7. square 
ache oth, Ceramic ters mleatbent arin ar 
Ne onde faeries a Jar ly oy ad 


Cures the 7 Deadly Pipe Sins 
NO “juice” NO biter tuste NO burned toneve 
NO naey bet 
NOsiate well nthe howe 
NO breakingin 
NO wet smoke 


tm tnd 

romotly wetaned. 

Just Mail Coupon. SEND NO MONEY. 
MAIL THIS COUPON TODAY! 
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FIRST AID TO CUTS 


Guard against seriousinfection by treat- | 
ing even small cuts with ontiseptic— 

then covering them with Drybak Band- 

Aid=the only ready-to-use wound 

dressing with a waterproof odhesive 

strip attached. Cleaner, 

neater, sofer—every 
Band-Aid is individually 
wrapped. In convenient 
tins at your druggist. 


bere sar | 


i No Time Wasted When You Use Our 


Construction Kits 


(OTE that you list a number of blue- 
pints for ship models. Making a ship 
Model is a hobby that would appeal 

to mie, but T do not know which one to try 

first. 'What do you recommend?” 

"This is one of innumerable similar ques- 
tions asked by readers. By far the best way 
to get started in ship model making is to 
buy one of our construction kits. These con- 
fain all the necessary raw materials as well 
as the fullsize blueprints. There is a great 
Sdvantage in this because itis am exasperat~ 
ing and discouraging job for a beginner to 
find suitable materials for making a, model 
A’ number of different items enter into the 
construction of even a simple model, and 
Some of them are dificult: to obtain, es- 
Decially in small quantities. 

"The easiest of our models to make are the 
Manhattan, the Indianapolis, and the Sea 
Witch. “These are very’ small’ and require 
few tools beyond a pocketknife, a few single- 
‘edged razor blades, and a pair of pliers, Even 
boys of thirteen and fourteen can make the 
fiat two without dificulty 

From one of these simple models, the be- 
ssinner cam advance to the Spanish galleon, 


the Revenge, or the battleship Tesas, Finally, 
for the ship model maker who wishes 19 
‘build a model that will be worth several 
Thundred ‘dollars when finished, either the 
‘whaling ship Wanderer or the sloop-of-war 
Hartford may be chosen. 

‘Those who wish to take up furniture con- 
struction will also find there is no better way, 
than to. begin with our furniture construc- 
tion kits. 

‘All kits are accompanied by instructions 
for blueprints. The list continues on the fol- 
lowing page. 


A. Whaling Ship model Wanderer. All 
the Taw materials. together, with Blueprints 
Nos 151 to 154 and booklet, ‘The bull is 


2044 in. long. 

‘AA. Same with ll tts sawed )""740 
D. hip “model, 24 in 
Jo {except paints), | 
Blueprints Nos. 46.and 47, and a booklet” 6.88 
DD.” Same with hull blocks shaped. 695 


E, Battleship model, USS. Texas, 3 {t. 
Yong” All'Uhe raw’ materials. (except paints) 
and Blueprints Nos. 197 to 200.+.1-.1+ 6.98 

EE, Same with hull lifts sawed... 7:45 


KIT F—Materias for 1248, ribdel af Manhattan 


‘The historle Hartlord—KIT Le 
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F. Liner Momhotton. All raw materials 
(except paints) for a_ simplified miniature 
Belin. Ton, and ierint No 204, 100 
| rabethan galleon Revenge. All raw 
mmatrals (except paints) for ted 25 in 
Tong, and, Blueprints Nos. 206 to 209.. 675 
"GG. Same with hull blocks shaped, 7.25 
H. Cruuer U.S.S. Indianapolis. All raw 
materials (with enamels) for a simplified 
‘and Blueprint No. 216.» 180 
Ship Sea Witch, All raw mate- 
paints) for a simplified 13-in 
Blueprint 135 
L. "Farragut Magahip Harijord, a steam- 
aand-aail soo All raw ‘materials 
(except paints) and special Blueprints Nos 
21 and 222. The bull is 33% in, long, 
‘the over-all leneth is 4 jn. 
LL. Same. with bull lifts sawed 
No, 2. Solid. mahogany tray-top table 
25 in high with a 18 in. diameter top. Ready 
to amemble, but without finishes...... $40 
“4, Solid mahogany book trough 2254 
fm. wide, and 2434 in. high over 
jo assemble, with finishes... $30 


mary C. Schlarehe, Ghent, New York 


‘Automobile Racing—NEW BOOK! 


rack, with, one drawer, 1914 in. wide, 3336 
In high. Ready to amemble and. stain in 
chided 78 

No. 6. ‘Solid Tock ‘maple buttery ‘table, 
top 10 by 22 in. height 2295 in. Ready to 
sstemble and stain included. 60 


Popular Science Momeceale Gull 
| BaP Posen Avenue, New 

Pras snd me Ki 

sich Tice. 


(ered 0.0.0) 


(Piece Pat mame Fry cleats.) 


ote: Figo all kits exer FH and J ae 
nc oft ips ie 


‘Always mention PorvLar Science | 
MontHty when answering adver- 
isements in this magazine. | 
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TRAINS 
UNRULY 
HAIR 


—to stay put! 


Costs but a few cents to use 
—a bottle lasts for months 


'S YOUR HAIR dificult to keep in 
place? Does it lack natural gloss and 
lustre? 


oF twic 
and your hair will t 
just as you comb it 

Cee 
ot 

ay in place of 

Te gives your hair that natural, ric 
well-groomed effect, instead of leaving it 

\d artificial looking as waxy pastes 
sams do. 
Also keeps the scalp soft, and 
we hair healthy by restoring the natural 
cils from which the hair derives its 
health, life, gloss and lustre. 

‘Try it! See how easy itis to keep your 

hair combed any style 
you like, whether 
parted on the side, in 
the center of brushed 
straight back, 

A large bottle of 
Giostora costs but a 
trifleat any drug store 
and will last for 
months. 


Glostora 


FOR THE HAIR 


7 


Try YOUR Hand 
At Making This Smart 
New BRACELET 


ah 


PSS 


Handsome. 
OnePieceCopperBOWL 


i 


Send 10c For Complete 


Blue Prints and Instructions 
‘Ask For Bollatin No.1 P. 5. 


BY 


pethict acieg cies xr cael che: 
[German Silver), either by sow piercing 
hing. it. Directions 


{Stamoat schesi ad ete 
We son he cone Dino 240 
red Ton Cvog ra 


yours 4 | 


Bese ainise FREE! 
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BUILDING TRESTLE FOR MODEL RAILWAY 


‘VERY miniature rairoad needs at Jest 
one bide onthe sate." Ae oa ead 
Sud‘athonet ple teal wi” protably be 
ki fashioned ple tes. wil i 
the best tope"to start with, "Trac, these 
Seructares are Sbsolete on an “upsio-dste 
fiearcaee sa wal be etsy propre 
Petureage and will be entirely appropriate 
teva ranch ie ost on 
ve sucks are the most popular material 
for the piling but a more reac elect may 
‘be obtained if small, straight wilow branches 
are wed. The branches should be. peled 
ind thorouey aed And do fret tat 
{he mi eof the pie ga down, Sway 
braces aed neil Weng ay be made 
ff wood or cardboard. ‘Note that the sketch 
shows two sets of three 9 by 18 in. stringers 


Sy 
ee ee R] 
Wt osm eS 


HOLS Tus 


switches, and finaly a car was ruined. 1 
then installed the wiring shown in the 
accompanying diagram. This is an ec 
‘onomical method of preventing accidents 
‘and adds realism to the track layout 
‘One wire is connected to the green lam, 
fon the fint track, which, of course, must be 
Insulated or isolated, and to the third ral of 
the same section, and ako to the red lamp on 
the second track. A. second wire connects 
the red lamp on the frst track and the green 


| lamp on the second track, and runs to the 


Kolated third-rail section of the second track. 
Te sure that the isolated sections are lon 
| enough to let the train roll to a stop belor 
reaches the end of the section. “For my 
panel board I use a sinzle-pole, double-throw 
Switch —Lroxanp BLaxo. 


RUBBER BANDS REPLACE SCREEN-DOOR SPRING 


A coop substitute for 2 long coiled sereen- 
door spring can be made from several larze 
rubber bands cut {rom heavy tie inner tube, 
looped together end to end. The rubber 
bands should be at lest 94 or #4 in. wide. 


ROTC" seacto e'araar 


at each side of the trestle. It probably will 
be more convenient in making 2 small-scale 
‘model to substitute one solid strip foreach set. 
‘The length of the trestle has not been 
shown on the drawing for the reason that 
fs many 1S-ft spans may be used a8 desited. 
‘The dimensions given are all full size, and a 
scale in feet has been provided so that a 
‘model can easily be built to any desired seale, 
depending upon the track raze othe allway. 
‘The dump boards. at the end of the trestle 
are usually secondhand timbers of any’ size, 
provided, of course, they are suficeatly long 
{ovhold the embankment away from the end 
ts. 


silver gray st 
Jook J. W, Carn 


hee 


DATAIL SNOWING, 
Guano Panini, 
‘CARAND STRINCIAS 


ALUVATION. CANTER AUNTS, 
‘WAY BRAEIS OMITD 


Although the wiing of this mode 1 


‘One end, of course, is secured to the screw 
‘ese or book in the door, and the other to 
the door ‘casing. This arrangement is abso- 
Itely quiet inaction, and the rubber does 
‘not damage the door—R. R. RUspent. 
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MAGNETIC COUPLER FOR 
MODEL SWITCH ENGINE 


MODEL switch engine built by the 

writer has, as a novel feature, magnetic 
Couplers which operate automatically. Such 
‘couplers will not, of course, handle heavy 
trains, but switching operations may be ear- 
Fed oa in a realistic manner with single cars, 
‘oF with two ears coupled together. The sys 
tem is best adapted to electri-type locomo- 
tives having remotely controlled reverse. The 


TOTHIRD-RAIL SHOE 


EXTENDED 
MAGNET, 
POLE 


regular coupler may be retained at the rear 
‘end, and the magnetic device installed in front. 
cient space must be available to mount 
fa small. electromagnet. between the motor 
hast andthe pilot, with the pole piece 
rojecting thi 
pilot. Tf the latter is of sheet metal 
‘quired opening ean be eut without 
‘The magnet may consist-of about $00 turns 
of No. 28 enameled wire wotnd on a lamin 
ted Core of tin oF transformer iron. For an 
gage locomotive, a suitable cross section 
for the magnet core is 34 by J4 In. One end 
of the Winding i grounded to the fra 
the other connected to the third-rail rll 
“The coupling Is accomplished when the pole 
pieces makes contact with the coupler of a 
far. Tt can be released by cutting off the 
power while the engine is pushing the car, 
fo that the later coasts out of range of the 
‘magnet —Cuanuzs D. SAVAGE 


MODEL PULLMAN SEATS 
MADE IN ONE PIECE 


HE model railroad builder who con- 
structs his own Pullman coaches finds i 
1 big job to make the seats. The sketches 
Delow show how 1 cut and bend the seats 
from sheet metal. Each set is made {rom 
piece and painted neatly. The sharp pot 
At the bottom are driven lightly” Into 


‘fice teats for use in t model Pullman exe | 


floor and hold the seat firmly. It is best to 
make a pattern very carefully from thin tin 
so that it can be laid down and marked 
Around, I cut. the metal in 39i-in. strips, | 
‘which is correct for seats for standard gage | 
cars, For “O" gage Pullmans, the stock 

‘would be smaller—Hovo J. McWuoerzx 


7 Tools In One! 


Mortising, Routing, Drilling, Carv- 
ing, Sanding, Shaping, and 


Surface Grinding 
"HIS remarkable new “Detra" Bench Type Drill 


one maiorariven wal which 


‘hrousoat wih ume 
detais mall eoupon TODAY? 


FREE Catalog 


vents Wanted to Sell 
-LEXIBLE STEEL RULERS| 


a 


HIP. MODEL 


ITTINGS| 


"Amazing NEW SELF-FILLING 
FOUNTAIN PEN. only $52 


fee 


A New BoIce-CRANE TILTING ARBOR SAW! 


With all of the desirable featares you can think of 
“k MAMMOTH CUTOFF CAPACITY > LOW PRICE 
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HOME WORKSHOP SAWS 
‘Made by DISSTON in U.S. A. 


1 «either Crosecut of @ 
ip, or Combination—to 
fit your bench saw 


ot have them, write giving his name 
fand we will see that you are supplied. 


‘Prices slightly higher in Canada 
Fratton se 
Kaa ip a ches ond te tose 
Henry Disston & Sons, Ince 
410 Tacony, Philadelphia, U. S. Ax 
Conadn Fairy Trot 


0 TO HIGH SCHOOL 
AT HOME 


mint, Shady foe 


fs settle a 


‘nos 


fe 


BAND SAW 


He 
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THE NATIONAL HOMEWORKSHOP GUILD 


(Cos 


both amateur and professional mechanics, this 
‘method of furthering the movement should be 
helpful both to those who wish to organize 3 
club and to those who cannot spare the time 
to do that but would like to join a club when 
‘one is formed in their neighborhood. Pay a 
‘it fo sour hardware dealer and talk it over 
‘with him. He will be able to tell you if a 
club is being formed in your locality and will 
have other information of importance. 
“Hardware Age,” leading magazine in the 
hardware trade, has actively helped 10 ar- 


Stbout “the pu 
Guild. Through “Hardware Age” and the 
hardware dealers itis hoped to reach many 
amateur craftsmen who otherwise might not 
Know about the formation. of the Guild. 
‘One of the new clubs, the Peekskill Home- 
workshop Club, of 
Peekskill, N.Y, 


6 


the home of K. C. Bates, the secretary, and its 
rnext meeting in the local igh school, Harold 
Eaton, an instructor of craftwork at the high 
school, is one of the members of the club. 
This Gub ‘was one of the first to prepare 
printed stationery’ of its own. 

‘The Guild, in its various bulletins, has not 
offered sugzestions for the stationery of local 
clubs, but it is obviously a great advantage 
ing cl to have ea iether al | 
‘official correspondence. The Guild is hi 
Tine cuts (engravings) made of the offical 
seal as it appears on its own stationery. These 
fan be obtained by the local clubs at. cost 
from national headquarters. The use of the 
seal with plain, neat type and a good quality 
‘of paper will make a club letterhead of ex- 
cellent appearance. | 

E. Raymond DeLong, secretary of the 
Guild, bas answered a number of new ques- 

tions, One that is 


mustered nineteen 
charter members at 
its first meeting, a 

the Arts and Crafts 


Other lbs prev 
sraty formed 
tional 
via se 
addition of new 
members. Except for 
the original clubs at 
Rockford, the To 
peka Homework- 
‘hop. Club, of Tope- 


iar Rana wow bas toe or tro specie 
Raymond DeLong, secretary” ofthe 

Sipwah ingress | Nace Homewerahep Gull, 312 | onan held and 

‘on its roll, but sev~ nape Seats voy 4 ‘until be Laws more | 


feral clubs are creep 
{ng up on i 

“The Topeka Club 
played Santa Claus 


WHAT IS 


Your Club 


DOING? 


‘Secerrastrs of local home workshop 
‘dubs should report all interesting ac 
Uivities to Guild headquarters.» Send 
Jn notices of special programs, demon: 
strations, and address, 

‘of your town, a leading surgeon, 
Somme other prominent man joins Your 
ub, that fs news worth. publishing 
‘Mail all such ‘notes promptly to E. 


tracts {rom these reports will be pul 
lished every month in the Guild’ col- 
‘ums of Porvtas Sciesce Moxy. 


asked repeatedly is: 
Does the guild ree~ 
‘ognize all" branches 

of homecraft work? 
The answer, of 
course, is yes.” He 
has attested the fact 
that diversified hob- 
Dies ina club are to 
be dested. as. they 
stimulate interest, 
dre ecationl and 
appeal to the true 
hhomecratter, who Ts 
‘usally eager to 
quire 2 knowledge 
St ealtwork oer 
than his own partic- 
tla hobby.” "Many. 
‘man has teed only 


TV the mayor 


About the. hunudeed 
and. one other 
branches he ‘cannot 
he sure that he has 


ae the Shawnee 
County Parental 
Home and distributed Gity toy aitplines, 
doll beds, wagons, and other wheeled toyx 
‘This club meets at the Chamber of Commerce 
fn Topeka and has had informative demon- 
Strations on craftwork by Fred Jepson and 


the ‘Topeka public. schools 
have already made tentative plans for start- 
fing the production of toys for next Christmas 
so that’ members can work on the projects 
‘whenever they have any spate time through 
the year 
‘Amarillo Homeworkshop Club, of 

Amarillo, Texas, cooperated. with the local 
fire department, which annually collects and 
repairs old toys for Christmas distribution, 
Chub members made about 100 new toys to 
be added to the ones repaired by the firemen, 
Wives of the members prepared the mattresses 
for the doll cribs, the material being supplied 
by a mattress factory. Some of the small 
mattress covers were decorated with a beat 
tiful design, the work being done by printer 
who belongs to the club. Wives of the mem- 
bers ako: dressed twenty-five dolls which are 
pat shown in the photograph on page 69. The 
Iomber used for most of the toys was taken 
from apple boxes. The guns shown at the top 
of the photorraph shoot rubber bands made 
from old inner tubes. To make so many toys 
inch a short time was 2 remarkable demon 
ration of industry and enthusiasm on the 
part of the club members 

‘The Morristown Homeworkshop Club, of 
Morristown, N. J., held its first meeting 


hota the, pica 
arty work 
which will give him the mort, enjoyment 
Some" requests are made for recommenda: 
the best brands of tools and eaip 
me be puch" the Gui ine 
tirely noncommercial, it an make no 
recommendations. Its attitude in teeard (0 
Imanulactred produce eiouly mist be 
fe of complete 
ie a 


repeated that clubs may be 
Canada for affiliation with the 


ince the March issue went to press, the 
following clubs have been orzanized 


Antioch Homescorkihop Club, Antioch, 
Cali. HL "Cameron, president; "Mott 
1B, Jackson, eure. 

fenomonie, Wise. 


Went Norman A. Jen- 
* rae Dorsth en 
‘lings Homeorkshop. Club lings, 
Mont-=Thomas A. Parcel, president Elis 
Marshall, secretary; Ceal Faris, treasurer, 

Brit Homeworkshop Club, Bristol, Conn 
hein ion pret Retinal. Mer 
vel secretary S, Wien, treasurer, 
Cheyenne Hobby Club, Cheyenne, W 
Witt", Winkle, president; Edward 1. 
Kopp, Jr, seetary treasure. 

Sr Homescortthop Club, St. 

Okla —E. W. Pearce, chairman:’ John 
10 Giimore, ice chaitmany Bruce McCain, 
secretarytreasrer 

Faschester Homeworkshop Club, New 
York, No ¥sJohn LaRuso, president? 
Anthony ‘Nicosia (Continued om base tor 
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WHAT CAN YOU DO. 
WITH ONE INCH? 
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“Locomotives - Railways: Ships- Yachts 


Sarees 


ae COMPASS 


Always mention Porutar Science 
Montuty when answering adver- 
tisements in this magazine. 
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‘Goodsrar Homecrajt Club, Akron, Ohio— 
LN. Flatten, president; H. T. Richer, secre 
tare: ALI Robinson, treasurer. 


‘ehaca Homessorkshop Clnb, Whaca, NY. 
—R. J. Hutchinson, president: E. J. Wood 
fams, vice president; WW. H. Elwood, secre- 


tary; Harvey Seaburg, treasur 

Jacksonvile Homewerkshop Club, Jack 
soaville, Fla—A. 1 Russell, president; A. P. 
Meredith, secretary; R.A. Vockey, treasurer 

‘Jersey City Homexcorkshop Club, Jersey 
Cite, NJ Robert F. Davison. president 
Willian "T. Davin, secretary; Willian H. Sid 
dons, Je, treasurer. 

Lansdale Homevorkshop Club, Lansdale, 
Pa—Charles Weitz, president; ‘Lester L- 
Fisher, secretary-treasurer 

‘McKeesport Homrisorbihop Club, McKecs 
port; Pa—Emil MM, Shide, president; Rich- 

nd Bevan, secretary ; Paul Heptis, treasurer. | 

Madison Homecorkshop Club, Madison, 
Wise-—John S. Moore, president; ‘Charles A! | 
Achtenbers, secretary: reasurer 

Norwood Homeorkihop Club, Norwood, 
ObioLarey: Weber, secretary 

Peekskill Homescorkshop Club, Peekskill 
N. ¥—Edwin "Mckinley, president; Harry | 
Sinclair, vice president; Louts Hof, secretary; | 
Raymond W, Osden, treasurer } 

‘Snoqualmie Homecorkshop Club, Snogual- | 
mic, Wash-—William 3 
Ej. Roberts, secretary; 


Cowell, president; 
Lloyd Leake, treas: | 


ane Homecrafters, Spokane, Wash — 
wb Mitchell preadent: We Re Groene, vice 
president; Robert E. Pence, secretary-treas 
Tipsnogur Homeworkshop Club, Provo, 
Utah—Dr. Albert R. Taylor, president: 
ton Marshall, vice president; Ramona F. Cot 
tam, secretary-treasurer 
Tivo Rivers Homescorkshop Club, Two 
Rivers, Wite—Andrew  Demenk, president 
Roland Bleser, secretary; Laurence Seefeldt, 


Warren Homeworkshop Club, Warren, | 
Ohio—P. W. Busefink, president; MH. 


Post, secretary; John 

‘Requests for information in rexard to form 
ing Tocal clubs have now been received {rom 
‘every state in the Union and from Canad, 
co. Hf you wish to know 
‘shout the Guild, fl out the coupon 


National Homeworkshop 
c/o Popular Science Monthly 
381 Fourth Avenue, New York, N. ¥- 


Jam joteroted 
2d alnged envetipe Tam laclodng 
Abteew 


(Piease print sry cea) 


BIG 
PRIZES 


Don’t Miss This 
Great Chance to 


WiNescsvrtenece 
PRIZES 


U.S. Golden Flash Bicyc! 
Pair of U.S. Chain Tread Bicycle Tires 
Electric Horn —_Electric Headlight 


Four prises every month will be given to 
boys and girls who write the most interest. 
ing story on "My Adventure on a Bicycle,’ 
‘or the one best illustrating the value of the 
bicycle, will win each month, in order of 
merit. First prise-winning story will be 
printed in Open Road for Boys, with picture 
of winner. 


Read These Rules and Start NOW 


‘Anyone under 18 years of age eligible, Manuscripts 
‘more be eee than 300 wordey written i nk we type 
Siter, om one nde of Paper only. Mallory with 
‘Siopaa below or copy of one property fled ou to 
‘Sires thereon 

Hach story must be a true experience of the 
swrer or some one he kaon Literary ability ot 
SScemary, en orien are judged for atest only 
Complete’ etale every month printed in Open 
‘Rnd. Law date to mall eter this month, Apa 30 


‘Don't let nye tale you ito ong aay other 
tire Folio the EXPERTS. 

fd iaaiat on U. & Chan 
Treads Te pays 


United Stat: 


U.S. RUBBER COMPANY 
‘Bieyle Tire Divison 

1790 Broadway, New York City 

Gentlemen: Attached to thie coupon is my 


MASTS AND SPARS FOR THE HARTFORD 
(Continued from pai 
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Ayanize 
LUSTAQUIK FINISH | Pee eee 
tear sm iho ea 
Seay eg i 


with shoulders for the guys. 
t's slung under the bowsprit, between 
the bobstay deadeyes with & wire parrel 
"The fore and main spencer falls are 
thickest ‘one third. from the “mast. I 
‘by ‘binding the 


Easy co apply with » brash 
STAQU | rranaaiaeaaieY 
EIS ics sod ocver eaves id are all of the usual shape, 
parallel in the first quarters and from 
ere tapering to the 
there fs 
up 
"The lower yards require trusses, The 
arms of these I made from No. 18 cop. 


per 
le and 
BOSTON VARNISH COMPANY fends" are soldered 


248 Evert Statin, owen, Mose, | Sard. "The middie i dried for a 

Euteheom pin, the end of which f 

ough the his o 
| amidships there fs a 
band with the sheet sheaves underneat 
anda bolt for the chain sling above 
Nt the ends are spider bands with three 

‘eyes, above, beneath, and abalt 

Tinted ail_my- yards. with fackstays 
For these T wed No. 2 sembard black steet the staples home. 
Wire. T made the bolts or staples to. bok" T find that footropsy (horses) and sirrups 
them from the same rade of cord will not keepin position, ho 
Ty over pliers, drilling small hole, and drit~ made them of No. 42 covered magnet wite 
ing’ them in’ part way, then roeving the These are fastened to the bolts at the yar 
i] farms and to the jackstays, Note 
ihmt asthe sade decrease in ie, 
LENGTH AND GREATEST the arrangement of the footropes 
| Tena "The opel yards have (wo: 
. Fore Main Miven | eye eyebolts-at'the end 4 band 
WORKACE BAND-SCROLL SAW Time) iNew Sind ‘ye inthe middle’ for the | 

Does Ail irregular Cutting || | Toman Bisen/ie ravneetlte sage at yards, and saddle and 


® 


Sheteh up with 
opm endeyes 


le is cut to shape and bolted 
the yard, andthe parrel. is 
~ ‘made from thin brass, drilled 


lamer pot ire take the pinheads which are used 
) | “Tora yond later to bolt it to the saddle. All 
Topeltaot yank iar the vards are painted black 
pay | erat yaa inne “The shrourle and topmast back 
feb oat stays require 3/16-in. deades 


Tauern, cote | Sonne ae 


1D. WALLACE & 00. eat 


the topgallant’ backsiaysy $)32- 
and the royal %g-in. Strap 


wae ma nt thes ses 
"NEW LOW PRICES » me | ada tht, de, 


mast, and put two bolts in the | 
| . deck just aiaft the mainmast for 
the miiszen stay 
(Contined "ow pace 104 


BUPPER 
wes | YARDS 


FLEMISH HORSE PARREL- SADDLE 


FLATTENED 


"ilies Ba btn. nw tok 
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Enjoy ito pages all 
Seer wealth of 


iiater manufactur on sme’ 

Shc eure mee 

Fitmes of many species Many 

feresting new developments 
Tufte. Slee the new 


3S "Homet rites 
ie naating 
faster 


‘The only 
farmer 


‘Sail coupon toay 


WINCHESTER REPEATING ARMS CO, Dept, 34 
Conn, Us 5. 


tion 
eStore Cost 


Fey 2h 


Write Dept P5-4 for Fue Cx 
MAMMARLUND MFG. 
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MASTS AND SPARS FOR 
THE HARTFORD 
(Continued jrom pase 103 


1 found it best, wherever a deadeye, block, 
for line had to be bolted to the deck, to 
fasten it fir to the bolt and then, alter 
ddrling a hole, to. drive the bolt in 

Before placing the masts, I drove a nail 
in the end of each so that it would go into 
the bottom of the bul 

‘Mast coats should be placed around the 
masts where they come out of the deck to 
over the Joint. These ate rings about 3/32 
in. in section, rounded on the outside and ft 
ting tightly. T'made mine of white celluloid, 
bout any solid or plastic material will do. 

Fix the masts in position and make the 
tops to go on them. These’ consist of fore- 
Snd-aft battens called trestletres into which 
the erosstrees are half-lapped, 

‘On the crosses is placed the floor, which 
fs cut out as shown to take the masts and 
allow space to pass the rigzing through. This 
is called the “lubber’s hole.” In the outside 
edges, the fore and main tops have four slots 
for the topmast-shroud deadeye straps. At 
the mizzen ‘only theee slots need be cut, Give 
tnd ‘nail the trestletrees above the. checks, 
which are firmly bolted to support them 

Next comes the bowsprit. Put this in its 
hole and pass the gammoning lashing over 
it and through the holes in the stem. You 
may need the help of a thin wire to do 
this, Set-up the bobstays {rom thelr straps 
‘on the stem to the deadeyes under the bow 
Sprit. Chain of from 12 to 14 links 
iS suitable. Also set up the bowsprit she 
to bolts above and abalt the 
Strap two 8/16-in. deadeyes about 34 In 
apart, from under the bowsprit, allowing 
enough clearance for the jib boom to past 
through ‘the straps "These are for the fore 


To Be Conereuen, 


Prizes for Second 
Photo Contest 
N THE second of our winter se 
ties al indoor photo contests (P 


's. M, Dec. "3, p. 68), the follox 
ing prizes have been awarded 


FIRST PRIZE, $25 
Augusta Sirumpen, Philadelphia, Pe, 


THIRD PRIZE, $5 
lim R. Schuck, Findley, Okio 


ser, Sen Fra 
Iicotte, Portland, 
HONORABLE MENTION—D. Ww 
Cartsoright, Menomonie, Wis.: Lloyd 
J. Cartwright, Saginase, Mich; Alice 
Caton, “Knozville, Ten 
Grigith, Los Angeles, Call: 
Julien,” Celo, NC: Louis C 
‘Brooklyn, N.¥.: Mary Wright 
Pridham, West Palm Beach, Fla 
‘Adrian M, Saxage, Miers’ Falls, 
‘Moss, and’ Lewis ‘Shiley, Dishman, 
Wesk 


‘Ore. 


Winners of the January contest 
will be announced next month 


DON’T WAIT ANY 


LONGER 


SHARPEN LAWNMOWERS 
AND EARN 
GOOD MONEY 


Make $30 to $40 « week 
iin your spare time 


~ 


Build Your Own Profitable, 
Permanent Business 


The Ideal 


fvinding hee! 
Shale meld we 


‘usenmower, spurt, Yau" ean 
ii lawnmower in is 0 30min 


‘THE PATE-ROOT- 
HEATH COMPANY 
344-379 Bel St, Plymouth, Ohio 
| pend me, your fre 


Gan segue Good sey wh the faeal Late 


te stv tama | 
{ine ng utes or ope tec ad 


{ite inns ""Schywuretet weg tase | 
Ailing St ne adhutmen en cl) and 
Gru, Haprimente (Tbe aloe 890) 

Mace yt 13 


i We enor amps 


BAUSCH # LOMB OPTICAL CO. 
1H1S Poul Seeet— Roeheser HY 


BAUSCH & LOMB 


MICROSCOPES 


See The New 
Driver Bench Saws 
° 


a model 
for every shop need 


iy, penton. 


P Bifeer Bower este 


| othe grains wil be too densely 


BE A DETECTIVE WITH YOUR 
OWN MICROSCOPE 


(Continued from page 43) 


average amateur microscope usually are used, 
find the preparation of test smears i an in- 
olved process. However, the dairy owner 
for farmer who wants to control the quality 
‘of milk and detect trouble at its source, 
might profit by a study of the subject. 

‘There are scores of other foods that you 
can submit (othe relentless eye of your 
microscope. Bread, bits of meat, cereals 
and many more will provide countless 
4s their wonders are revealed. In addition, 
they will be revealing to you their secrets 
‘of purity or impurity, and’ the other quali- 
ties that enable You to judge their worth, 


HE general method of preparing foods 
{or microscopic examination ito rece 
them 10. small parties ad pechaps mis 
them with water fo form a paste: The tap 
bea sarch "prepared by placing afew 
Stops of water on 1 hall-doeen erains of 
{aploca and crushing them (not too severe 
13) with the back of 2 spoon. If the starch 
i being tested. with, iodine, the iodized 
wealer tan be wicd to moisten the coarse 
{Sploca grains. Do not woe too trong line, 
re 
One ‘of the mont aluale” uses ofthe 
microscope around the howe i the examina 
tion of fabric. Tt reveals at a glance whethe 
your shirt & wool, cotton, nen, al oF 
Tayon. Before it can do thin however, you 
faust make yoursell familiar wih the 3p- 
Frarance of thee substances when magnised 
10 or more diameters 
Wool cloth is made from the hair of some 
animal usally the aberp. A hair has a deb 


bite sructure and each animal produces a 
haractertic type. If you are familiar with 
the appearance of many halts, you caf 


Identity the animal from which each comes 
‘That the method often used in criminal 
investigations. 

ut your suit or shirt is not a. criminal, 
so you are concerned chiefly with the ques 
tion of whether it is made’ of animal hairs 
or vezetable of animal fibers. Obtain a piece 
of wool—material you know is genuine wool 
and nothing else—and separate a few of the 
fine ‘strands from ‘one of the individual 
threads. Place these under your lenses. An 
undyed hair is preferable for study. The 
hair, when. sharply focused and. properly 
jahied, ooks like a shingled rod. I you 
ice it in two, at an oblique angle so that 
i is virtually split lengthwise, you may be 
able to see the inner structure. ‘There is a 
Central core oe medullary layer of rounded 
elle Around this core or axis is the cortes, 
made of flattened, elongated cell Outside 
Aare the overlapping, shinglelike plates or cell 
It ie the Interlocking of these’ sharp-eded, 
projecting plates that makes the wool Bers 
Adhere together to produce a cloth of reat 
sirength and wearing quality. Once you have 
made yourself familiar with wool, You can: 
fot fall to identify it wherever yoU find it 


OTTON, likely to be found with woo! in 
doth that is not all wool, looks lke 3 
mass of twisted. ribbons under the micro. 
Stope. Each cotton strand is composed of 
felllove covered with a thin skin. Along the 
renter of the strand a canal. Ti sou can 
Shit a cotton strand about until the end ie 
cen in cross section, you will find that the 
form is like a crescent’ moon or an ellipse, 
‘Twisting of the cotton fibers ie perhaps the 
meet outstanding feature by which they Gn 
be identified ata lance 
“The other important fabric material oris- 
inating from a plant & flax from which linen 
is made. A flax strand at one time was a 
‘ast fiber in the plant, that isa fiber that grew 


‘on the inner side of the bark. The fax fiber, 
¢ that of colton, has a canal along its cen 
ter, but the cells making up the fiber can be 
“The two silks, ral silk and rayon, are as 
wonlike each other as day and” night, when 
Scen under the microscope. Artifical’ silks 
made by. squirting cellulose in solution 
through "fine nozzles ‘to form long, even 
sirands that. are combined into threads. A 
typical rayon fiber looks like & joints rod 
Ils surface generally is marked with parallel 
Hines, perhaps put there by the edges’ of the 
dic through ‘which it was passed, Rayon 
bers are larger in size, in some cases, than 
senuine silk o other fabric materials, 


PERHAPS you wil be surprid to 
cover that real silk. strands have a dis 
tinet structure. ‘The silkworm, in spinnin, 
the slistening thread from which its cocoon 
Wwas formed, used. two sets of lands, The 
two spinnerets of one et each produced a sin 
fle, ‘ine strand of silk. As! these strands 
femeraed, they” were brought. together and 
cemented bya ‘substance from. the second 
set of lands. Perhaps the slkwo 

learned the secret of the stranded cable and 


ite reater strength when compared with 
sold rod of equal sie, Anyway, a strand of 
with 


‘central canal oF partition running through 
The surface of a silk strand may not be 
perfectly regular, but marked by occasional 
Tate. projections 

Alter you have made yoursel familiar with 
the important textile ‘raw materials, and 
hhave analyzed all the cl 


hin sight, you can 


"aper is. composed chiely of Wood, 
linen, and cotton fibers. Newspapers 
fare made of wood; fine writing paper of 
Hinen or cloth 

‘To prepare paper for examination, teat it 
into’ small pieces and boll Ht in a Welk 80 
lution of lye (eaustie soda) until you have 
2° pulp. This process frees the fibers (rom 
the filling and sizing materials, Wash the pulp 
well in clear water, and with the microstope 
examine a portion ‘of it either in the wet OF 
dry state 

‘You will see, on some of the Sbers taken 
from the paper, rows of round oF oval pits 
cor pores, You may be able to make out dis- 


tinetly the individual cells, and observe that 
some are Jong and others short. The fibers, 
Tor the most part, formerly were Abro-vas 


cular bundles fn living trees, andthe pits oF 
pores you sce on them were involved. in 
‘water Greulation through the tree. 


THE taht of cxaminine everyday objects 

‘one that_may prove of feal value to 
you. By detecting 2 iraud—perhaps by dis- 
“avering that a suit for which you paid an 
Sllswool price really is half cotton-—you may 
Save more than the cost of Your microscope. 

You can have a fot of fun identifying 
various Kinds of furs, although you proba- 


bis. will run “into dificulty” in obtaining 
authentic ‘Standatd ‘specimens, “The {am- 
ait, pet Tabbit, and. the Tocal 


mens. Another important and interesting field 
is the examination of furniture woods. Usu- 
ally you will have no trouble in removing 
2 Small sample from some obscure part of 
2 chair, table, of cabinet. The microscope 
is the easiest ‘and sometimes the only way 
‘of positively identifying a wood. (P. 8. Mf, 
Dee. 33, p. 48) 

By employing 


(Continued om page 105) 


BE A DETECTIVE WITH 
YOUR OWN MICROSCOPE 


(Continued from page 104) 
ark-field illumination, you can see, things 
through your. miscroscope that otherwise 
‘would be invisible oF indistinct. To appreciate 
theadvantage of the dark-field method, where 
the object ise seems to be emitting’ light 
‘against black background, turn for a mo- 
ment to. astronomy. ‘The stars are in_ the 
hheavens in the daytime the same as at night, 
bbut you cannot see them because their feeble 
Tight is blotted out by the brillant sky. At 
right the sky is black, the pupils of your eves 
are dilated to admit more light, and the stars 
find the ‘moon are clearly visible, 


"TO NTEW objets against x dark ld, a 
range the illumination so that no rays 
of Ught can pass Into the microscope objec: 
tive directly from the source of illumination, 
‘One way to accomplish this is to. place the 
illuminator above the level of the micro- 
Scope stage, s0 that its rays strike the ob- 
ject {rom one side. Another way is to place 
but to one side so that 
iquely through the object 
ide but do not strike the lens, 
‘You can use the substage mirror to pro- 
duce satisfactory’ dark-field effects. Often by 
imply tlting the mirror until the light beam 
rely grazes the object and misses the lens 
‘entirely, good results can be obtained. Swing 
ing the'mirror to one side, so that the beam 
{s still more oblique in relation to the slide, 
is necesaary io other cases, particularly wher 
higher powers of magnification are used and 
the objective lens is loser to the slide 
Many objects which are not particularly 
attractive by transmitted light (bright-feld 
ilumination) become things of great beauty 
‘when seen against a dark. feld. They stand 
Sout with staring brillaney because of the 
frreater contrast with the background, Dark- 
field illumination, for instance, will enable 
Yyou to tee the cilia or tiny hairs covering 
ihe surface of animals {rom stagnant. water 


that the ‘objects. beng inapected "must be 
feattered over the slide sav that ight. can 
Teach them from the aes, Use'& low. mag 
nin a at, yu, ge the ui 
tion propery adjusted. "Dark-feld work, 
nd. for that matter the bright-Ged. variety 
well tbe done in a arkened room 
Then stray light will not fall-on the ste, 
and your eye pupils wil beat their maxima 
‘openings. It the room eannot ‘be darkened 
ftoily, a light shield made from cardboard 
Sid laced around the miscroscope or stage, 
wll help. Arrangement of sucha shield 
Thuan 

Suitable objects for dark-6eld study at 
Jon" of moderate” powers, include the” sit 
fins In butter, rotifers pond or aquarium 
frater, grains of tapioca Sareh and other 

hes, parts of insects, anda milion and, 
tne’ other thing. 


USE ELECTRIC CURRENT 
TO TEST FRESH FISH 

How fresh is a fish? Experts of the U, 
§, Mureau of Fisheries can answer that ques 
tion exactly now by means of an ingenious 
apparatus “developed “by Dr. Maurice E- 
Stansby and James M. Lemon, of the Glou- 
cester, Mass, station. “They have discovered 
that more electricity’ ean be passed Uhrough 
afresh fish than through ‘a stale one. In 
their test, they grind up a fish, shake it up 
with some water, add a little chemical, and 
then pass 2 current through ‘the solution. 
‘The reading on the voltmeter indicates the 
freshness of the fish. The discovery is ex- 
pected to be of great value to fish dealers 
4s. it will enable them to. determine scien- 
Uifically hove long it has been since a consign 
ment of fish was caught. 


in using the dark-feld method, remember | Sw 
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favorite instrument. Best of all, 
| found learning music amazingly easy 
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ORIES THAT WILL HELP YOU GET AHEA, 


It’s the happiest moment in 
@ man’s life 


Wate she says yes the whole world chang 
It's brighter. It's different! But a 

wes, x0 does your responsib 
person becomes a partner in your 
If you prosper, she will prosper. If 
|, but— 


failure, Equip. yourselt 
promotion. Utilize your spare time. 
International Correspondence Schoo 

‘4 course that just fits your needs! Thou- 
sands of successful men testify to the value 


STREET SIGN INVENTION 
PAID COLLEGE EXPENSES 


WHEN Eusese 
Swold. grad: 
cated from “high 
schol he ced 
sel. with "no ino 
fail friends oF 
feltive, and) had 
ho ommipotent po- 
Utica pl” Like 
fo many others he 
ambitlously set 
About to ind. a 
job, hoping to earn money thal he might 
Enter'a small college eat his home the 
folowing Fall 
For mecks he haunted the empla 
offices of the local factor 
the 
Monty "they “were ade 
load an lucrative doo 
ing. proposition, or pr 
(ued capital.” Thoroughly 
fe retumed home 
Avfew days later he noticed for the 
frst time something that head scen 
very day for years. He saw that the 
small in street mnrkers attached to corn 
tr telephone. posts were in 2. deplorable 
Condition. Formulating an idea, be ape 
proached the Chamber of Commerce and 
tories, hoping to interes them 
faling new ‘ones. Both groups, 
ing sources ef facome 
were cold to. his 


proposals 


UT he had one more idea—an idea 
based on sound logical deduction. He 
reasoned that now, as never before. met- 
chants facing dé 
fon advertising (0 testore their normal 
tumover. So he decided to let merchants 
of the city pay for the erection of con- 
fe posts which would serve the double 
purpose of being efficient advertisements 
And attractive markers 
He set about making a list of the more 
prominent street comers and solicited the 
outstanding merchants in the order of 
their importance. offering them their 
choice of these locations. The idea of a 
permanent advertisement for their bus- 
| ness entailing but one outlay immediately 
| appealed and the fact that they were 
helping to improve the appearance of the 
city carried some satisfaction also. Both 
points were stressed in selling these. con- 
cessions. Advertisers paid enough 
cover the cost of the posts and to provide 
a neat margin of profit for Eugene. Prices 
fluctuated with location, posts on the 
main thoroughfares which were well fre- 
} quented com- (Continued on 


sed sales would rely | 
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those installed on more obscure streets. 
| | Permission to erect such posts on the 
boulevards was readily obtained from 

Municipal. authorities, since such work 
fell into the category of civic impro 
ment. This granted, 
ing triangular shaped posts in a trough- 
shaped mold. The posts were about eight 
inches wide and three feet long, the length 
being ample for setting in Boles. - The 
uppet side of the concrete in the molds 
vas levelled off, and the name of the 
Street and the corresponding. subscriber 
| lettered thereon 

Neighboring towns likewise were can- 
vassed. and markers erected. Bird baths 
and custom built rock gardens were added 
{his repertoire as he gained proficiency 

‘The story ends as it should—in the fal 


-B. B., Ava, Illi- 


‘money to enter college, 
ois, 


RUSTY STOVE PUT HIM 
BACK ON HIS FEET 


T ONE time 
Mr. Winn was 
a wealthy man, as 
reckoned by any 
standard. But as 
the last few years 
| ran ‘their course, 
mail after mailhad | 
brought him the 
iscouraging news 
that be had been 
wiped out on 
| bonds here and 
stocks there, and leases somewhere else, 
| until be had only about enough capital 
left to start in a small business. 
He listened with interest to the stat 
ment of a real estate dealer that “Bla 


States not hit by the depression.” Not 
‘only did he listen to this statement but be 


ing a small business there. 
covered, however, that the above state- 
‘ment was only a high-powered selling tool, 
and knew that the sooner he got from 
er the load he was carrying, the better 
‘off he would be. 

He had worked ceases for months, 
for nothing, in the depressionless city 
‘Then he sold or rather gave away the 
business and returned to his home with 


‘on the run for a year. To one past sixty 


hhe’must get busy at once 

‘One day as he drove along the street in 
his car which had been changed from a 
Buick to a Ford, he was attracted by a 


| manding about twice the Sigure asked for | 


wold set about mak- | 


| of the year, Eugene Swold bad enough | 


ville was the only city in the United | 


just about enough capital to keep the wolf | 
a year is very short indeed. He knew | 
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(Continued jrom page 107) 


the full, deep voice of a wiry little man, 
calling out, “One dollar, one dollar, do 1 
hear on dollar-fifty? A'dollar-ifty, do I 
hear a dollar-ffty?” 

“A dollar-tifty.” Mr, Winn said; anoth- 
cr voice added five cents; Mr, Winn ad- 
ded another five and discovered he had 
bought a No, 16, Florence Heater, dirty, 
rusty and in need of a new bowl 

While he stood in the crowd waiting 
for the rest of the auction, he thought 
about the possible profits to be made 
from repairing, refinishing, and re-selling 
furniture of this kind. He decided to see 
what he could do with the stove, He 
paid fifty cents for delivery to his home, 
and although stove parts are very high 
when he sold the stove a few weeks later 
for $10.00, he discovered he had made 
100% profit. ‘That gave him his idea 

He attended auctions regularly, buying 
everything needed in the home, garden 
and work-shop. Rounds, slats and seats, 
which seemed nothing more than kindling 
‘wood, he returned to their natural element 
rocking chairs. He rebuilt. and re- 
finished tables, dressers and beds, 

He and his wife did not really need all 
of their five room cottage, so they con- 
verted their large living room into a dis- 
play room. Then he went to a sign painter 
and had a sign made which re: 

FOR SALE HERE 
Used Furniture 
All kinds, Lowest. Prices 
‘Your Inspection Invited 

Business began, and in the less than a 
year he has been in business, he has 
doubled his modest capital—D. M, D. 
Jacksonville, TH, 


Cash Prizes 


(THIS department will give $5.00 for 
‘every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this, magazin 

‘Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
Which the author's success, or that of 


been 
tonal guidance, Rtness for the job, oF 
Spplication to the work will be con- 
ered, We aren looking forthe 
‘Eet-rich-quick™ type of story. 
‘Manuscripts must be confined to S00 
words o lets. They must be true and, 
Waceepted, authors must be prepared 
to give us signed statements to the ef- 
Fect that they are trac, Manuscripts 
sbmitted and” printed become. the 
property of this magazine, and we are 
fot responsible for the return of Te: 
fected Stories unless ‘pontage is pro 
Nided for this "Address con 
Yeibutions ‘to Success” Story. Depart 
ment, Popular Science Monthly, 381 
ith Avenue, New York City. 


ee 


ENGINEERING 
MSL 


, Want a Big-Pay 


Broadcasting Job? 


Sk 


Always mention Porvtar Science 
Monty when answering adver- 


tisements in this magazine. 


POPULAR SCIENCE MONTHLY 


“WHAT MAKES IT LIGHT 
‘Make Big Money Asking This Question 
(MYSTERY here UGHTER Sis 


MAKE $50 TO $200 A WEEKI 
(er snci, oven metony mate ny 


DEFEND yOuReEL F 


es fe 


Peer 


THLY when answering adver+ 
tisements in this magazine, 


APRIL, 1934 


HOME TESTS REVEAL 
NATURE OF SULPHUR 


(Continued from pase 57) 


‘seaping into the room. In operation, the 
bottle of sodium hydroxide solution will be 
analogous to the scrubber bottle used to ab- 
sorb chlorine gas (P. S. M. Oct. "38, p. 50) 
"The amateur magician who knows his sul- 
phur can change a. plass of wine into milk 
merely by adding what appears to be water 
‘The Wine, however, is a solution of potas 
sium permaneanate while the water is color- 
Jew bydrogen sulphide solution. The mill 
will be a white suspension of sulphur formed 
by the mixing of the two solutions 
‘Acsinilr trick In which water, milk, port 
wine, and. golden champagne are poured 
from the same bottle ako makes use of 
common compound of sulphur, Fist, pre- 
pare the liquid for the bottle. ‘Thi cox 
Of tron-sulphate selution, made by dissolving 
about a teaspoonful of the chemical in a 
pint of warm water, to which about six 
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trope of sulphuric acid are added.'To make | a tiie pr 
jon complete, use a brown bottle or | cs. and there io link 
fpottery lcher fiber thas’ Uear sles | SexPiee, Gaye te SE 
Next, prepare the four wine glasses. It is 


in these ‘that the trickles. The first sl 

which is to contain the water, requires no | 
reparation. The liquid in the bottle co 
Gries and resembles water. Inthe. second, 
however, which Is to contain the mill place 

a small aroun fum chloride solution. | 
Tn the third, which is to contain the. po 

place tome potassium permanganate 

ily inthe fourth, pace a. small 

unt of sodium bicarboaate and’ afew | 


ds. | 

bot 

proceed. exactly what 
As. the liquid 
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PRINT PAPER MADE OF 
OLD TELEPHONE BOOKS 
Srstrty by changing the type of ink wed 

Companies are sing thouwands 0 
th, ‘The use of the ne 


sabjet Shc 
Draftae” 


wed fn the ink ‘made it 
the paper for reuse. ‘The new ink contains 

iron compound. which ‘can. be 
wily.” During the past two years, 
the plone books of the larger cities bel weet 
New York and Omaha have been collected 
and sent to the plants where the paper is 
beached, reduced’ to. pulp, and ‘made. int 
new sheets. In so aa much 
fiahty. percent of the pulp was found suit 
able for producing high grade white paper 
Of sulficient quality for wse in. books. 


NIGHT AIR RICH IN 
RADIOACTIVE MATTER 
Wines sou breathe after dark, you take 

into your system a third more radioactive 
matter than when you breathe during the 
entists of the Caresie Institution, 
ington, D. C., have just discovered 
'2 gaseous form of radium, and 
other radioactive materials are thirty” per- 
fent more abundant during. the hours of | 
tet The sealed repratin of the | 
soil" pouring radioactive matter 
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FASTER AND SAFER PLANES FROM 
WORLD'S BIGGEST WIND TUNNEL 


(Continued from 


many problems of fight can be solved by 
full-scale wind-tunnel research, But some of 


years of its existence the big 
funnel has played an important part inthe 
advancement of the science of aviation. 

Tn other buildings of the Langley Memor- 
jal Laboratory, there are many other things 
as interesting as the igantic’ wind tunnel 
Instruments of uncanny ingenuity, machines 
that do model-making work of ‘marvelous 
precision, electric-photographie apparatus that 
takes pictures of fuel sprays in engine cyl 
inders with glass wally at the rate of 4,000 
a second, and with a time exposure of one- 
millionth of a Second! 


MOE important than the instruments, 
and quite as interesting, are the results 
that the NAC. Ascent have ached 
‘with ‘them, 

Startling recent increases in the speed of 
commercial planes ae the real two 
‘major Improvements in plane design. Among 
these important changes. are: 

"The use of Billets where fuselage and wings, 
fo nacelles and wings, join, 

Efficient placing of engines in the wings 
of multivengined planes, which is considered 
he most “Important ‘single ‘contribution ‘to 
the progress of airplane efficiency since flying 
bezan, 


Back of each of these improvements in 
Airplane desizn lies mich valuable research 
work by the N. A. CA. 

Five years ago it was suggested at the 

‘Advisory Committee’ annual en- 

Bineeting research conference with the air- 
‘raft industry at Langley Field, that a study 
of the effect of placing filets between wines 
find "fuselazes be undertaken. Tests "were 
‘made on a high-wing cabin t with 

‘stub wing, In the twenty foot wind tunnel, 
With an air speed of 100 miles per hou. From 
them it was learned that when fillets of aix- 
Inch radius were used to fair the lower su 
face of the wing into the fuselage, the plane's 
‘drag of 300 pounds was reduced by two 
pounds, and that when twelve-inch fillets 
were used the drag was reduced ‘by a lit- 
tle over five pounds. It aka was determined 
that the use of the twelve-inch fillets in- 
‘creased the plane's propulaive efiiency by 
about one per cent 


bp HSE advantages semed soul, but the 
s ‘ensineers Knew that designers 
soon ‘would ‘be producing planes with les- 
sened daz, and that then fileting would be- 
ome increasingly important. So they’ con- 
tinued their researches, Last year tests of 


‘which thie plane was subject to one-quarter 
Of their original intensity, increased the ship's 
fmaximum lift eleven per cent, and decreased 


with the fuselage, now are used on all the 


28) 


[At the 1928 Ensncering Research Confer- 
ence at Langley Field peveral manufacturers 
soqusted the Nu. A. to. conduct 
Series of tests on various mcele poutons 

‘The Advisory Committees engineers 
work on this problem in the (wentyfoot pro= 
Pole research tunnel” They" bul wing 
‘ith a"iftee-foot spun, a ve-foot chord== 
the chord ef an. auplane wing being” the 
Straightline stance between is” entering 
Sdge and its Waling elgewand 2 maximum 
{hlckness of twelve inches. They also bull 
four-ninthescte model of «nacelle which 
they installed a detailed wooden model of a 
Fadl air-cooled engoe 

“Tests were made to determine the lift and 
ray ot thes wing alone. Other tots ete 
mined the drag of the nacelle alone Then 
{tts were made with the nacsle i twentye 
‘me postions im reference (othe wine 

Wwlthout ‘the proper, it-was found that 
when the nacelle was located above and for 
Ward ‘of the wing, the drag” of the” wing. 


if the nacelle was located below and forward 
‘of the wing, the drag of the wing-nacelle com 
bination was less than the sum of the drags 
fof the wing and the nacelle. 


ITH. the propeller operating at full 
power, the wing's It was inc 
when the nacelle was placed above the wing, 
decreased when. below the wing, and unal- 

fected when directly abead of the wing. 

“The Vests also showed that propulive ef- 
ficiency is highest when the propeller is placed 
directly forward of the wing. 

‘Taking. into consideration the factors of 
lift, drag, and, populsive efficiency at both 
high speeds and cruising speeds, and in climb 
fing and landing, it was found that, the best 
all-around location for the nacelle i in line 
‘with. the wing, with the propeller about 
twenty’five percent of the wins chord abead 
‘of the leading edge. The best results, we 
Schieved ‘when ‘the nacelle was ficiently 
cowled, and faired smoothly nto the wing. 

‘More than five years ago the N. A. C. A. 
made a pioneering investigation of the ef- 
{ects of cowling radial air-cooled engines. Tt 
proved that a lange reduction of drag, re. 
ulting in'a great increase of speed With the 
same power, could be obtained by the use 
of a cowling 
nan te ling i eng 

ing. inthe front and 
‘rough another opening in the rear of the 
‘engine, Further research resulted in the de- 
Selopment of a NA. C. A. cowling that in 
1930" won ‘the Collier “Trophy. Since then 
many ‘cowling researches ave been made, 
‘ind. low-drax cowlings developed that have 
decree caine drag by two-thirds and 
igreatly increased 


‘a cruising speed of more than 200 miles an 
hour seems sensational to-day. But that speed 
sul be commonplace is the near future. The 
N. ACA’ engineers who have blazed the 
tail to the present high fying speeds have 
learned that Size has little, and shape much, 
to do with resistance in the ait—that big 
plane bas little more drag than a small one. 
Looking forward, these scientists of flight 
place the ultimate speed limit at 600 miles 
hhour before the tremendous drag, caused 
‘every added horsepower, will make further 
increase impossible. ‘That speed would be 
posible nly for straightaway fying Tor no 
muman tissue could stand the strain of chang- 
ing direction at that breathtaking pace. 
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HOW MOON AND SUN 
GENERATE THE TIDES 


(Continued from page st) 


of the tides when it sither reinforces oF 

| counteracts the moon's pul. 

| “SIP'the earth had vo continents and was 
entirely covered by “water, the two. foot 

{ides would follow the moon closely throurh: 

fout the day, traveling at the rate of about 

11000 miles an hour. 


UT, as a matter of fact, the tidal wave 

is owed up and modified in thousand: 
of different ways by the obstructions placed 
fa its path by the land masses. 

If we attempt to follow any particular 
high Vide from east to west around. the 
world’s oceans, its progress will be shown 
by a map something like that shown on the 
second page of this article. The lines repre~ 
Sent the conformation of the high water at 
hourly’ intervals, starting in the Paci 

If you count’ the hour lines in this dia- 
gram, you will be surprised to see that it 
Fequites forty-eight hours for the wave 10 
travel around the world from Australia to 
Alaska. In the meantime the moon bas trav 
fled around the world more thaa twice (due 
{othe earth's rotation) and 
‘has complicated the original 
second and third infldcoce. 19 
tides are const 
by the changing positions of sun and. moon, 

‘One phenomenon of the tide remains how- 
ever fairly constant, and that is that high 
Hide comes fit minutes ater each day 

You have stayed at the sea shore for 

‘days, You have noticed the length of 
the Interval ‘between high and low ‘water, 
IC is high tide at ten o'clock in the morn- 

Ww tide a little after four in 


ten in the evening, and another low tide at 


about half-past fo 
‘Accordingly, there are two high tides and 


in the morning. 


two low tides in every twenty-four hous, 
in nearly twenty-five 


Sa itn 


more property 
hich 


high and low tide change through the whole 
twenty-four hours. 

"The reason for this daily delay of high 
and Tow tides is simple. The’ moon travel, 
fast through about thirteen desrees, oF one 


twenty-eighth of its monthly “orbit around 
the earth, during twenty-four hours. This 
delays its apparent east to. west transit 
across the earth's oceans by about fifty’ mis 


MONG the many interesting effects of the 
tides along sea coasts are the remark 
able rushes of water called bores, which fun 
lip. wide-mouthed, ‘rather shallow rivers. at 
high tide. ‘These ‘are often so. violent that 
to river navigation. One 

fof the most striking bores in 


JUPITER'S ATTRACTION 
SPOILS METEOR SHOW 
Jorrm is responsible for the fact that 


in‘recent years the shower of Leonid meteors 
& less brillant than formerly, according. to 
Prof. Wayne B. Hales, of the University of 
Utah. ‘This planet, he declares, has drawn 
the meteors from their course, thus prevent- 
ing their display" from being seen on earth, 
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LIVE ADVENTURES OF TAXIDERMISTS 
WITH THEIR DEAD ANIMALS 


(Continued from page 35) 


light, and dorable are now procurable ready 
wa tor the anime oat commonty 


taxidermist. 


KELEY and Clark also developed a new 
method ‘of mousing hairless animals, 
‘specially elephants, ‘The _muscum receives 
from the jungle head, hoot, tks, and a 
skin. temporarily preserved. where. the kill 
twas made and one’and one-hal inches thick. 
First iti carefully whitted. down to three- 
‘ghths of an Inch, that the external wrinkles 
may be more eauly reproduced. Then. the 
skin fe bark tanned, a tong perhaps 
Syear if there are'few akihed bands Soft 
‘ind’ durably’ flexible, i stretched. direct! 
at, it covered wil 
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TT HE sai, also proud of the beset 
elephant it ever "mounted—the head 
and fore-quarters of 2 beast one foot tal- 
ler than the famous Jumbo, and bisrer 
than Jumbos recent. succestor, Khartoum. 
Each af the tusks weighed over 100 pounds, 


and was worth S000. The elephant was 3 
trophy last vear of Capt. Fred E. Lewis, of 
Spadra, Calif, who made many preseats of 


suitcases, belts, and whatnot of the tanned 
hide from the hind quarters of the biggest of 


ephants 

“Knother well-known sportsman and poo- 
Player brought home from Africa a zebra 
Deutcing be Stan Unt bors (ae spore 
Prancing hobby-horse, that bore the sports 
{ans young (iends sturdy, thank ta hall 
inch see rods inside the wood. 

‘Strange things that come to taxidermists 
to be mounted include anteaters, alligator, 
‘Skunks rare sheep from Asa. A formidable 
task that once faced Fred Saute, who cons 

cs the art of suing begun hin father 

18S, was tha of mounting a 1,800 pound 


Jong an attraction in the Central park 200. 
First, however, he had t0 kill It, 


"TES proved 4. much more herole under- 
taking than ‘Sauter’ anticipated. lows 
from’ butcher's sledge and bullets 
from a police revolver merely bounded harm= 
lesaly ftom Black Diamond's solid skull, An 
attempt to kill him by hanging resulted only 
fn the destruction of the hoisting apparatus 
Finaly's suger house stendant got cose 
‘enough to the old buffalo to sit his throat 
‘with a razor-edged butcher's knife 

‘Sauter mounted the head, tanned the hide, 
land sold the meat to hotels, They all sent 
it back; Black Diamond was too. tough. 

‘There was recently completed at the Clark 
studio, a piece of work unique In taxidermy— 
the ‘mounting ‘of a giant ray’ weighing six 
tons. This strange sea monster, with itstwo~ 
horned, winglke fins, got causht, off Brielle, 
NJ im the anchor of A. L. yacht 
He took it ashore alive and put It on exhi- 
bition. “It gave bisth to-a. baby ray, which 
died, and is now in the Philadelphia Acad- 
femy. ‘Kahn got $3,000 in ten cent admis 
sion fees, and. now hopes to make mo 
‘money by exhibiting the mounted mother ray. 

‘A somewbat similar job once. came to 
Sauer ian catered pace. Wik hi, 
wat a boy, pale and limping. mat 
asked 


“Can you fix up a shark #0 Jt look as if 
it war alive?” 

Sauter said he could, 

want. you to ‘dit for me sad his 
caller. “Did you read in the newspapers a 
While back, about a, shark off the Jersey 
‘coast attacking a boy? Well, this is the boy, 
my son. The shark's jaws crippled him for 
life. “He hat had a Tong. and expensive ille 
ness, and now T'm going to take him around 


in" 

lifelike, that at firs, it gave 
the boy the jitters to look at it. But present- 
ly, father and son set forth with their stuf 
fed shark, to seek thelr fortune, 


NSH, of course, taxidermists have always 
‘with them. Else how would 0 many 
‘American dining, rooms get those effigies of 
‘bir trout?” Small taxidermists thrive on fish, 
which they mount without extracting the 
‘il, and deer-beads, which they stuf’ with 
Tn one studio, they had to cut a hole in 
the’ floor for the neck of a sixteen-foot 
siraffe, aid men worked on the sxme animal 
fon,two floors at once 
‘Among the queerest, animal specimens 
mounted. inthe American Museum, tt 
troup called Solenodon paradoxus. Tt shows 
{wo animals, resembling a cross between an 
‘opossum and the (Continued on page 1, 
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LIVE ADVENTURES WITH 

| DEAD ANIMALS 
Continued from page 112) 

aardvark, beloved of crossword puzzlers 
Gf one, the whole body is shown} of the 
other nly the head and long proboses peep 
| "The hunt Tor these specimens brought only 

a Solenodon and ball. The quaint animal, 


Survival of a primitive type, was considered 
extinct, and a Russian museum had the single 
specimen in the world when Dr. G. Lagai and 
A. Hyatt Verrll got these. To do it took a 
ibrush with Santo Dominican revolutionists, 
much quinine, and months inthe jungle 
Whence Verrll returned gaunt, bearded, with 
(ne entire specimen and part of another. Also, 
he reported that this freak of nature’ roots 
Uike'a hog, has claws, eats snakes, chickens, 
and bedbugs which it'searches for in houses, 
comes out only at night, runs sideways, and 
when pursued, trips itself and tumbles head 
ver Heels. Then it sticks, its head into a 
hole and. is captured without a fight. The 
female, shown whole in the museum, gave 
birth toon alter ‘capture, to. three naked 
young, and three days Tater died. 


HOUSANDS of people take pets that 
have died to taxidermists for mounting 
‘These include dogs, eats, birds, and monkeys 
But there have been ocelots, garter-snakes, 
and the pet horse of a movie actress. Almost 
All ask that their former companions be pre- 
Served in some favorite pose of life, head on 
fone slide, ear cocked, oF a wag put into a 
pet poodie’s tail. Gecasionally, they want 
the animal's body embalmed for burial 

"There is real fun in. doing Jobs for. the 
movies, as ‘many taxdermists do. They 
Marted'in the early days, when enthuslastic 
‘directors sometimes had sulfed Bengal gers 
stalking the Maine woods. Soon they began 
consulting taxidermists. One assignment they 
fave Sauter, was producing 200 rats that 
Wwould follow a Pied Piper of Hamelin. He 
{ot the rats from rat catchers, mounted them, 
fand supplied each with an invisible wire to 
be hooked up with other wires, ‘The day 
he delivered them at a Long Island studio, 
he ‘urned some loose among the feminine 
extras—with satisfactory results 

How movie taxidermy has been perfected, 
is shown by the hippopotami that, in a cur- 
rent picture, realistically raise their heads 
Above the surface of a river, then lower them. 
‘The heads were motinted and waterproofed 
at the Clark studio. 

‘An. odd. job is making plaster casts to 
iMustrate street railway accidents for lawsuits 
‘The casts show the rail, cobblestones, and 
other surroundings so they can be explained 
to's jury. By-products of taxidermy are 
Teather articles, sereens, lampshades, elephant- 
foot umbrella stands, and other useful things. 


JERHAPS the highest flight of ‘modern 

taxidermy, is creating animals that never 
lived. An English sea eaptain asked Sauter to 
make him a mermaid, After some cositation, 
he took the lower part of a larze codfish, and 
the upper part of a lady monkey, mounted 
them, and fewed them together. Having pro- 
vided the mermaid’ with an elegant tal, he 
Crowned her head with long, wavy locks 
made from a horse's tail. ‘To ive her a 
beautiful face and other finishing touches, 
he called in Carl Rungeus, well-known a 
mal painter. “Then he put the finished pro- 
dct in a glass ease, garnished with seashells. 
‘The captain was tickled to: death. 

“Wait till T show this to my landlubber 
friends" he chuckled. 

Sauter was tickled to death, too 

"Guess Tl make some more mermaids,” 


he sai 
He did, and sold them to side shows. Per- 
haps you have seen one. 
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SHORT-WAVE RECEIVER 
TO TAKE ON TRIPS 


(Continued from page 63 


rear. This position was chosen to eliminate 
Tong power leads. 

‘As shown in the photograph, most of the 
wiring is concealed under the chassis. Keep 
your leads as short as possible and follow 
the wiring diagram carefully, checking off 
cach Wire as the connection is made. Make 
the socket connections first and then follow 
‘with, the others 

‘The cabinet forthe receiver should mens. 
lure approximately. five and one-half inches 
‘deep, seven inches high, and ten and one-half 
inches long. It should, of course, be large 
enough inside to take the assembled chassis 
‘and. tube shields 

‘On the front of the cabinet there should be 
four holes for the control shafts and a grill 
work for the speaker. Metal escutcheons, 
lettered from zero to one hundred, should be 
‘mounted under the tuning dials 

‘When the set is completed, connect it to 
2 reasonably Tong antenna and imert the 
power plug in any 110-volt receptacle. 
turlly, when a direct current supply is used, 
the lux must be inserted properly according 
to polarity; so, if the set fails to. operate 
after several minutes, simply reverse the plus. 

To tune the set, inert the proper coils for 
the band to be covered and ‘manipulate the 
dlals of the two tuning condensers, ‘These 
should be turned together so thelr 
match. The regeneration is cont 


with 
the resistance Rip and the small variable con 
denser Ca, the latter being particularly use 
{ul when ‘tuning in C. W. (continuous-wave) 
ations. Remember that the dial-twisting 
type of tuning that brings in stations on 


1729 tld midget by-pass condemer 
520 mid, “pas condenser 
cot mid id ender 

10—8 mld. dry electrolytic condenser 
CHR td. dry electrolytic condenser 
‘C12—12 mf. dry electrofytic condenser) 
‘C13—0001 mid. feed condenser 
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one 


R10—20,000 ohm potentiometer 
Ru 
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a 
ch 
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F 
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rogale switch 
Plug and cord 
‘Que four-prone 


five six-prong sockets, one chassis, two 
{be shields and 

‘cutcheon plates, small cabinet (optional), 
‘connecting wie, solder, ete. 
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HUNTING YOUR CAR’S 
CASTER AND CAMBER 
(Continued from page 63) 
wheel has camber, the distance at the top 
Should be kes than the bottom distance. 
“Toe-in can be measured with a. tape 
‘measure and a large pair of inside call 


made from a couple of lengths of lathing. 
You have to measure the distances between 


front and at the rear 


F THE car i an old model, two long. 

laths, pointed at the ends and fastened 
together ‘one on top of the other with four 
fr five heavy’ rubber bands will do to space 
‘Off the measurements. Of course, on new 


| care soul have to add arme at the ends 10 


‘Ret around the motor pa, 
for caster, vou fan wie an adjustable 
spirit level to check that. The caster an- 
fle penerally is obtained by the twist of the 
Bxle. So by’ placing the spirit level crosswise 
fn the axle, first at one end and then at 
the other, and adjusting it, you can meas- 
tre tach ‘anele. 
mie some of these adjustments are 
interrupted Bill, “how do you make 


the cater, for example is wrens, | 


means that’ the axle’ has been 
Tent in.an accident. Naturally the only way 
Wt is to bend it back” 
‘you have to heat it?” asked Bill 
i you shouldn't do,” 
Heat would. spa 
‘responsible 
nit. do 
nach job, 
though, and I woulda’ advite trying it unl 
you have experience and the eight tool. C 
Course, if the easter is out only’ little, you 
ean correct it by loosening the spring sad 
‘es and driving’ wedge-shaped shims in’ be- 
{tween the spring and the spring seat. ‘That 


portion of the axle between the springs and 
‘that’s the easiest 
ot to do is lengthen 


But what 
makes you think my trouble is unequal 
easter?” he inquired at last 

“Tim just like a doctor.” chuckled Gus 


1 diagnose {rom symptoms You complain | a, 
hard steering to the le(t_and a tendency | teiaieadevies econ 


to the right it you doo't keep vour 
on the wheel. My disenesis {rom these 
symptoms is that exch wheel has a diferent 
‘The car turns to the right; 
‘means that the right-hand wheel has 

less easter than the left 


“ite the sime with camber, only you | Ma 
have to look in a different place for the 
symptoms. If you have too much camber, | 
the outer edees of your tires will wear faster 
than the fest of your tread.” 


‘sWell” drawied Gus, "Ti suazest 
check all three adjustments just for the prnc- 
tice. You can leara a heap about your car 
that way. Then, when you find out just how 
‘much the caster is out, perhaps we can fx 
it with wedges, 


And, "by the way, before you do any | 


checking be sure that’ the car is absolutely 
level and that the tires are properly pumped.” 
With that, Gus tumed” and. ambled to 
wand the house. As he reached the. front 
Steps, be glanced back and grinned. Bill was 
hard at work, and Gus knew that doing was 
the best ‘way’ of learning, and besides—now 
he could get back 10 that morning paper. 
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muscle is allowed to rest, the reverse takes 
place, 370 calories of heat dispppearing a5 
fach gram of lactic acid is reconverted into 
slycogen. In experiments on a frog's muscle, 
Using’ a thermometer capable of noting 
changes a5 small as a hundred thousandth of 
8 degree Centigrade, Dr. Hill discovered that 
for every twitch of the muscle the temper~ 
ature of the fibers rose’ about three one 
thousandths of a. degree 

If you sprint. 100 yards as fast as you 
an, Your muscles will produce about” an 
‘ounce of lactic acid. You feel tired in pro- 
portion to the amount of this acd in your 
System, for lictic acid and fatigue are syn: 
‘onymous. In the blood of tired athletes, Dr- 
Will found thirty-five times as miuch of this 
fatigue chemi as he di im the veins of 


CURIOUS fact in this connection is that 

‘we recover in our legs (rom exercise taken 
in our arms! ‘That is, the muscles all over the 
body’ are busy turning lactic acid back into 
slyeogen when ane part of our body is exer- 
hed. Ii this were not s0, Your arm muscles 
‘would become tired out in using a. hammer 
‘or your leg. muscles in peddling "a bicycle 
long before they do. Incidentally, the mus- 


slycogen, athletes are now being given this 
‘concentrated form of enersy before impor- 
tant contests, “It is usually, most effective 
when eaten from a halt to three quarters of 
tn hour before the muscles are ealled into ac~ 
jon. ‘This gives time for the chemical engines 
transform It and store it up for use 
‘AL Yale University, Dr. Yardell ender. 
son has found that exhausted runners at the 
‘end of a race have used up practically all the 
ugar in the blood. They often show the 
me symptoms as are produced by an over- 
dose of ‘Insulin, the sugar-reducing chemical 
Injected into the blood in the treatment of 
dlabetes, While sugar is not the only tuel of 
muscular energy, it is the quickest starting, 
the most ally’ transformed into. glycogen, 
Other foods rich im muscle fuel are bread, 
beans, cornmeal, hominy, honey. Foods aid- 
ing the oxysen-carrying power of the blood 
bby adding iron are eezs, spinach, figs, lean 
bee, oatmeal, and prunes 
Tn making use of this food-fuel, our mus- 
cles form one of the most efficient machines 
{nthe world. A modern steam engine is 
between ‘lteen and twenty percent efficent 
That, it. returns productive mechanical 
energy equivalent to about fifteen or twenty 
falories for every hundred calories of fuel 
burned in its bolle. Gasoline engines have an 
eliclency of twenty to twenty-five percent 
While Diesel engines run as high as thirty- 
Five percent. But the trained muscles of the 
athlete top them all, exceeding forty percent 
Edison once extimated that the horse i only 
two percent efficient, requiring annually the 
[product of Bive acres to keep it running 


SPRINTER studied by Prof. Wallace O. 
Fenn, of the University of Rochest 
¥.,. developed six horsepower during short 
sptints and another examined by Dr. Hil, in 
England, reached eight and a half horsepower 
in covering the hundred yard dash in record 
time. Most of this power is required to over 
‘come internal resistance to the swinging of 
farms and legs. Stopping also consumes en- 
ery. One test showed a track athlete uses 
as much energy in stopping as he would in 


running an additional five yards at the very 
top of his speed 

Such high output of muscle power is con- 
fined to short bursts of effort however. The 
average laborer during ‘an eight-hour day 
evelops less than one tenth horsepowe 


SOME years ago, a United States Army 
officer, Capt. Brock Putnam, laid claim 
to the world’s golf endurance Fecord with 
mark of 252 holes played in a single 
Later, ‘Dr. P. \. Karpovich made tests and 
found tat 3 payer walking” over 3 falty 
level 6,000-yard golf course uses up as mud 
energy’ as he would in climbing to the top 
fof the Empire State Building five times, 
White the human muscle fe a highly ef 
cient producer of power, a 2,000-pound- 
‘capacity dynamometer recently showed that 
the muscle of an ape, weight for weight, i 
three or four times stronger. One. female 
chimpanzee in an eastern 200 exerted a 1,200 
ound pull using both hands and x male 
chimpanzee, pulling with one hand {rom an 
awkward. pesition, registered "847 pounds, 
This proved to be more than four times the 
pull husky football linemen could exert. 
“Turning to. the insect work, you find 
Vewildering records of strength and speed, 
‘One. scientist used. a. stop watch to time 
a black carpenter ant climbing the side of a 
stump, Carrying a dead spider twice as big 
fs itaelf, the Insect: mounted. vertically two, 
fect in less than two seconds, As it measured 
conly & quarter of an inch in length, it was 
traveling more ‘than forty-eight. mes its 
length second. A 200-mile-an-hour racing 
le would cover only half ay many 
Tength in the same time. 
‘An even swifter insect Is the spider which 
weaves fumnc-shaped webs in meadows and 
tweed-its, 


Fastance, it was timed 
wering more. than a hundred times ite 
length a second. The observer calculated that 
8 locomotive traveling at proportional speed 
would go four times as fast as the speed of 
Sound ‘ind ‘would cross the country {rom 
New Vark to Los Angeles in about one ho 


HE strong men of the insect world are 

the beetles, Weight for weight, they are 
undoubtedly the strongest things alive, By 
piling tiny bags of fine shot, weighing from 
Ain eighth of an ounce up, on the backs of 
dung. beetles, one experimenter made some 
amazing discoveries. A beetle which weighed 
only four and two-tenths grains was able to 
‘walk off with a load of eight and a fourth 
‘ounces piled on its back. ‘This is more than 
‘850 times its weight! 


leven and a haif ounces. und 
ian had proportional strength, he could pile 
twenty-five seven-passenger, two-and-a-half 
tom limousines on top of each other and walk 
‘off with the load. on his back! 

However, in comparison with most living 
things, the’ muscles of man rank high as 
they are far more efficient than those of 
majority of other animals, Recently, scien- 
tists have learned many thines about how 
these chemical engines function and why they 
tire, but there are still a host of problems, 

‘Why docs brain work tire us? Why” does 
1a vegetable diet lower the amount of energy 


‘convert glycogen into lactic 
acd? Why is the muscle of an ape more 
ecient than the muscle of a man? 

Tn an effort to erase these and other ques- 
tion marks, scientists in various parts of the 
world are shaping new experiments, 
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HOW’ NIGHTHAWK TRUCKS MOVE 
THE NATION'S GOODS 
C 


ed 


towers, and out into the open country. A 
cold mist is closing in. Telephone wires, white 
Silos, and mailboxes with drooping fags ate 
covered with moisture and have a silvery 
Sheen in the beams of our headlights 


ROM our seats, high in the cab, the lichts 

‘of approaching. cars scem to pass under 
tus. By eleven o'clock, we have traveled 
nearly” forty. miles over hilly country. At 
Runk’s Road, Sleepy throttles down and 
eases over to the curb across {rom an elec 
trie sien DINER.” It is our first 
stop to "coflee up.” 

Tnside, “Red,” the waiter, is carving thick 
slices from a boiled ham and Kidding with 
4 row of truck drivers perched on stoo 
the counter. Over the colfee percolator is the 
cheerful greeting: “USE LESS SUGAR AND. 
Stik Like THE DEVIL. WE DON'T 
MIND THE NOISE, 

While we gulp down sandwiches and hot 
coffee, Sleepy” gathers the news of the road 

fom the other drivers, Curley, Butch, Skip- 
py, Herb, and Foggy. There are reports of 
Speedtraph detours and “weighing in” to 
heck on the legal limit of 17,000 pounds 
for trucks and 16000 pounds for trailers, 
In Pennsylvania, the police carry jack scales 
In ears, watch trucks labor up steep #3 
and picking out the overloami 

them ie, 
"When we leave Win's Diner, the fox has 
thickened. ‘Sleepy snaps out. the’ dashlight 

o see better. A pale greenish slow enters the 
cab windows, coming trom the high clear 
fance lights running along. the top of the 
truck, eleven feet, two inches above the 
round. Thirty-Five, Sleepy explains, is a 
Rood fox machine. lis headlights are st low 
Miluminating the concrete. “Asphalt, being 
black, fs the Worst Kind of a highway Lor 
fog. driving 

"A long, gray: bus flashes past and disap 
pears in the mist. Suddente, high in the sky 
SThead of us, we see two elim, close-set lights 
‘droppisz steadily toward the ground a8 
though in a descending balloon. Thes bright 
fn and out of the mist comes a car Which 
bhas Just “descended the invisible road down 
the long Gap hill, highest point on the high- 

‘Gn this forty-five percent incline, the truck 
loses headway rapidly. Skepy shifts sears 
fee mes om the way up Thity-Five as 
Sight. specds forward and two. in reverse 
‘Now watch her lay back her eats and dig 
inthe says ae sit the ln tne, Slow: 
Iy, the thundering ‘engine drags the 
ton load up the last hundred: yards of the 
bil and over “the peak 

(On the other side, the fog is even wore 
It & billowing up the slope hike rolls of 
cotton batting. Sleepy” knows every ich of 
the road and plunges down the hill for the 
long’ toboggan’ to the bottom. He has fis 
tured out what to do in every possible emer 
Feacy. If the brakes should fail_on a long 
Bill he would run the truck to the side of 
the’ road and, if posible, slide it along an 
embankment until it stopped. Ia snow, if 
the machine started to side backward down 
The would cut the front wheels at right 
angles to the road, the added resistance stop 
ping the slide before it could gain momen- 
tum. 


NCE, on Sleishmaker Hill, beyond the 

‘Gap, he lost his trailer. "There was 3 
jump, a jerk and the truck stopped in its 
tracks nearly throwing him through the wind: 
shield. "An automatic mechanism sets the 
brakes of oth truck and trailer when the 


air and electric connections break apart, 
Another time, Sleepy was struggling to get 
‘over the Gap when he noticed in his rea 

View mirror a ‘red patch coming and going 
fon the wet pavement behind him. His brakes 
Were an. fire. The emergency” lever had 
‘worked back a notch and the friction had 
Started the fire, ‘He leaped out and smoth- 
fred the blaze with sand. 


J[IPSIGHT has struck before we she 
MURS wtthog etch bam Sn be 
red oundary lights of, the emergency land 
ing feu neue Coateiles Car ate lating 
fon the roads: On the downgrade, we edt 
a slow truck cling the hl with he hed 
igs of three impatlent passenget machines 
Deering ike eye rom around the reat. Then 
Mice fo by without a cir In sight 

Tei the hour of the trucks, We pass 9 
big machine loaded with logs, another cart 
{ng selood, 2 third packet” with vestock 
More than’ 12,0000 head of vextock 
ear now go to market by motor truck 

Hleyond “Contes, we rke the long 
alge Illy a oocy “incineanked “UY 
Moods aod ramahackledweings, A ow Yeas 
3, ane of thes tracks ‘of the York feet 
sta cling thin ll when roads con 
tite, Falling, tes pled alongside and fred 
{wor shots paimblank ino. thebuletproot 
tase ‘of the window, then sped away be 
fore tbe diver could’ sop and return thelr 

Sot far from the Newark Airport, Slepy 
encountered's ang of high-speed thieves St 

ehway cary in Year. Twice, he 

ee York wi the tarpaulin over 
Hie‘track lt Yrom we talde“and" pace 
2s mining, Later, police nab the fan 
They "woud “dive ther speedy tchine 
danpsde'a truck on the okt or blind: se 
Gee of thelr memory woul arae aboard 
Ait the tarpaulin toe off the packages and 
then transfer Vad to the cat Which would 
{trop behind and pickup the tot 

By ro Ar ML we are running through 
seal towne nthe etki of Pita 

ting At Wayne we pase THES 

the twin of our machine, going welt 
srith Herman Kiawcn atthe wheel ‘The fo 
iowa nist, when they moe again neat 
{he sane spol, Thiry-Si wl be eine 
“Toiny-Five headlog weet, Each dever makes 
diye’ round tripa's. week 

Wayne, Slecpy saya, has the meat slet 
bolle alone the tne. They are Swaps on 
Ther ac, ‘They nt only know alte tucks 
Wot how cach driver handles hi machine 
A few month ago this nowiedse played an 
important parts captuing three sik 
ten preyingon trucknen sang the Lincoln 
shay 

Tenis west of the Gy, they bjached 
a tru, Kit the deer ted up n't dich nd 
iesde or Phietpa, They mae the mie 
take of going through Wayne. An alert a 
Stier, hatched the truck to by, noticed 
sta hing handed in manne diferent fom 
Sal, invetzated, and tabbed. the crooks 
ret-handedl 


READ trucks are starting their runs and 

rmitkmen with lanterns. are taking. to 
their routes, as we pull into Philadelphia. 
Because the trailc linhts go off at one A. MC 
the truck fet tris to strike this largest city 
along the route after that. our 

Tf you think it doesn't take any brains 
to drive a truck, ride with Sleepy Ulrich 
Ubrough a bis city. It i almost uncanny the 


sway he sets bis (Continued on page 110) 
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HOW NIGHTHAWK TRUCKS 
MOVE NATION'S GOODS 


(Continued from page 118) 


pace, speeding up or slowing down blocks 
Away, to hit the trafic lights just as they go 
treen, He knows every one of the seventy 
five lights between Vork and Manhattan and 
the length of time each says on. Changine 
gears and starting up is far more difficult 
with a ffteen-ton load than with an open 
roadster. So truck drivers strive to maintain 
an even pace throughout trip. 


"THE wont night io the week for the 
highway express is) Sunday..Then the 
roads are full of "Sunday: drivers,” old peo- 
ple returning from chutch, farmers visiting 
Felatives, motorists who do litle driving dur 
ing the week. They drive slowly” and car 
Illy," slowly they delay tracy incense 
the amount of passing on the road, and con. 
sequently the humber of accidents Satur 
day night the craic is heavier, but there are 
more young’ people driving. ‘They eo. fast 
find keep trom under foot 
At a Philadelphia service station, we make 
quick stop for gas. Seventy-five gallons 
is bummed up by the big engine on its one 
| way trip, Sleepy is out examining the lights, 
testing the drive chains, Kicking the tires 
Each of ‘these ue doughnuts, of rubber 
weighs in the neighborhood of 300. pounds, 
tls three-thirty when we crow the Dela 
ware and cut to the curb In front ofthe Pine 
‘Tree Diner. Sleepy’ shifts license plates. We 
have crossed the line and are in New Jersey 
This four-lane highway ‘probably the 
most ‘heavily traveled truck foute inthe 
country, It is the main artery into ‘Man 
hhattan from the south and west. Ax we plow 
steadily northward, we pass an incteasing 
number of machines—gasoline trucks, bread 
trucks, meat trucks, produce trucks, flower 
ucks, White trailers filled with milk, red 
machines with waving flags and "HIGH EX: 
PLOSIVES” painted on the sides. They. are 
all heading for New York. Thankseiving 
turkeys, Christmas toys, New Year's calen= 
ars, Easter fowers, Fourth. of July. hire 
crackers, all travel this ribbon of concrete 
to-supply the needs of America’s largest city 
Our’ machine is’ like ‘one corpascle ina 
vast system of circulation streaming along 
arteries of ‘concrete to keep the city alive 
AAs we rush north, other machines are rac 
ing west down the coast of New England, 
south along’ the Hudvon, east from north: | 
ern New Jersey: and southern New York. In 
the morning people find milk on their door 
steps, meat at the butcher's, bread at. the 
baker's, newspapers in-place. all because a 
hhost of trucks have een busy during. the 
Tt is no overstatement to say" that 
‘modern civilization ides on trucks 


GEEEPYS watch shows five forty-five when 
‘ve dive into the open mouth of the Ho 
Jand’ Tunnel. More than 2/000,000 trucks 
Yedr use this 9.000-foot tube under the Hudson 

At the other end, we emerge into bare 
deserted. streets, wind half a. dozen. blocks 
between dark warehouses and then Back into 
the lare of the Vork terminal, Sleepy cuts 
the ‘switch, Tt'ls 4. few. minutes after sis 
A. M. We have pulled a Siteen-ton load ap. 
proximately” 260 miles’ over hills, bridges 
funnels and highways in'nine hots 

We climb stitly from the cab. Sleepy de 
livers ‘his tickets and" then heade for ‘his 
hotel room for eight hours sleep before the 
Western run that night. Already crews of 
loaders are shifting our cargo to fast deliv | 
cry trucks, 

During the day, west-bound consignments 
will pour into the depot. Another twelve 
hours, and Thirty-Five will roll. again—-a 
| link in ‘avast chain of modern, big 
| highway" transportation, 
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New Mystery Rays ‘Tap Atom’s Power 


‘detail in picture making. The hard ones are 
‘more penetrating and better adapted to the 
treatment of deep-seated disease 

‘One recent development has been the per- 
fection of apparatus which enables the opera 
tor to shoot tremendous amounts of soft F335 
through the body, getting pictures that give 
detail with exposures so short that the skin i 
not burned. In 1890, it took twenty minutes 
to X-ray a bone; In 1028 the exposure had 
been reduced to one second; today it accam~ 
plished in 1/120th of a second. Enough elec 
{rie current ie forced through the tube in that 
fraction of a second to light 3,000 ordinary 
thirty-watt bulbs In such high-powered tubes, 
the machine-gun fire of the streaming cathode 
particles may drill a hole clear through the 
tungsten, 


10 OVERCOME this difficulty, a Dutch 
inventor recently brought out a vacuum 
tube with a revolving target, An electromag. 
net travels around the outside of the glass of 
fone neck of the tube, ‘This keeps the metal 
disk within turning s0 the cathode particles 
hic in-diferent places. Several of these tubes 
are in use in hospitals in the United States. 
‘One’ has been employed by Dr. 1. Seth 
Hirsch, of New Vork City, to collect three 
and-a-half-foot_ radiographs of the human 
trunk, He has clasified the stomachs accord- 
Ing 10 their positions in the bods. Some, he 
found are almost horizontal, others almost 
vertical, some. at one ange, others at another, 
Such pictures he suggests, may prove almost 
as good as fingerprints in -hdentifying the 
"To nid police in the work of identification. 
a Pals. rndiologist has just introduced an 
tx ray fngerpin He aeat re ead hy 


‘over the fingers before they are placed under 
the X-ray. The lead, collecting in the krooves 
tetwese The ides cuties the whet ood 


markings of the fingerprints while the shape 

id sizeof the bones within the fingers give an 
ded check upon the identity of the owner 
Of the hand. 

Not only’ men but minerals are now identi. 
by means of the X-ray. Iehas been found 
when a bear of the rays ls set. through 
' pinholein a block of lead and then through a 
tiny’ crystal of ‘some mineral, an array of 
sharp spots forming a perfect’ pattern is re- 
corded on a photographic film. ach mineral 
hnas its own pattern by which it ean be recog 
nied. 

‘Using this method of examination, not long 
‘ago, workers at the Natural History Museum, 
in London, England, discovered an entirely 


fon the structure of crystals won him the 
Nobel’ Prize 
‘How far a ray can penetrate solid depends 
upon its wave length. The shorter the wave 
Tenth, the more easily it ean slip between the 
atoms’ Light rays are 10,000 times as long a5 
rays and X-rays are from ten to twenty 
times as long as the gamma rays of radium. 
Consecjuently, for the most penetrating work, 
the radiologist employs radium 


T, THE Watertown Arsenal, in Massa 

chusets, for instance, radium rays passed 
through twelve inches of solid steel and made 
perfect pictures through ten-inch castings. As 
frresult, the U.S. Navy recently set-aside 
§$0}000 to purchase four “radium torches” for 
examining ‘castings in navy yards. on the 
‘Atlantic and Paci. Ove of these tiny eap- 
ful revealed dhs hat expaied why term 
post castings on five out of eight new cruisers 
fhad cracked under the strain of high speed 


120 


, 


(Continued em 


For X-rays the limit of penetration is about 
four inches of steel. At Boulder Dam, a 300,- 
(60-volt,eil-immersed tube, with a lead-lined 
directing funnel like the horn of am old- 
fashioned phonograph, is peering through pen 

Stock pipes made of four-inch sheet steel. In 
‘examining the welded scams on the twenty 

five miles of pipe, it will take 150,000 pictures 
and use up 44,000,000 square inches of film, 


BOTH, X-rays and gamma rays aflect the 
‘sensitive emulsion of a photographic film 
in the same manner as light. The darkness of 
the film alter it s developed ‘upon the 
number of rays reaching it. Varying deerees 
of density in objects appear as varying shades 
ff light and dark on the fim. As birdshot 
would pepper the wood all around steel 
‘object and thus leave its outline on a board, 
So the rays penetrate to the film all around 3 
dense object, such a5 a key held in the hand, 
fand reveal its size and. shape 

‘At the recent American Congress of Radiol- 
cy, held’ in Chicago, one of ‘the ingenious 
‘devices on exhibit was an X-ray apparatus 


Ultra-Short Waves 
Link Airports 


THIS is one of the giant refectors for 
the radio station operating on a weave 
length of only eight inches recently erected 


on on English air feld. Tt. will link 
the English airport with one in France. 


which enables you to see with your eyes shut ! 
Ie is the invention of Dr. A. H. Pirie of the 
Royal Victoria Hospital in Montreal, Canada. 
‘The closed eye is placed against a sort of 
metal eyecup at the end of a tube. Within 
the tube are letters of lead which are reflected 
fn the retina of the cloued eye 40 they can be 
Seen. BY replacing the letters with a circle of 
Iced which s divided into four parts, the oper- 
aor can discover the exact location of bite of 
metal or other foreign objects buried in the 


Thmthee application for the new device is 
testing the nerves of allected eyes. Not long 
Ago, for instance, aman, blinded by cataracts, 
me to the hospital for an operation. He wat 


first tested on the Pirie apparatus. Tt revealed 
that the nerves ‘of the ees under the cata 
tacts were dead, Thus, an expensive and use- 
{es operation was avoided 

Ta S-ray and radium treatment, i is not 
the rays themselves that benefit fi the tral 
fof wreckage they” leave behind in. passing 
through the body. They collide with ‘atoms, 
chip off electrons and send these electrified 
particles, released from their regular orbits, 
Crashing’ back and forth like biliard bal 
Striking’ and injuring cell. The sick cancer 
cells are Jess able to withstand this battering 
by runaway electrons and are thus destroyed 
sore ea than the normal, harder cl of 
fi hat actually happens to the de- 
Siroyed cells, according to. Dr. Raphael Isaacs 
‘of the University of Michigan, ix that they 

rather than’ being 

‘The electrons stimulate 
Tesearches have led him to conclude, 
their lifecycle consumes ut. emall 
fraction of the time required for the normal 
cell to reach maturity, od age and 

In this connection, sensational things have 
been accomplished recentty by bathing plants 
with the invisible rays, At the Schenectady 
laboratory’ of the General Electric Company, 
for instance, a tiny grapefruit seeing, barely 
a°month oid, burs into flower after daly 
treatments with the X-ray. Ordinarily, these 
trees are five yeats old before their fist Hower 
appear. 


MUCH remains tobe tare about the 

‘flectof X-rays and gamma rays upon 
the human body. Special precaution are 
trays taken to protect the worker in abo 
Torte and howls 
of lad and ruber, sls containing la! 
Sind resin compounds impregnated with feud, 
Are wu to ad the experts Tom the mys 

he Mercy Hoppa in Chicago, twenty” 
{wo tons of ead ine’ the treatment rom 
‘here the "AcO-000-vl tule i ue, The 
ator watches the patient through a device 
eu perscope and automatic miches Cut 
of ihe Seat aya the eaten tom 

ors are accidentally left 0 

"The amcunt of 2 patient can take 
depends upon his aki. The operator always 
stapn before the akin is burned. Sometimes 
sven more ofthe rays ate need ine th 
Boa, than the akin wil sand eromsine™ 
Aechique fed, With the ret of the body 
Broteced ty led,the ray are sent theoch 

apt. Then ith it protec they are 
Sent throwrh another spot't a aiferen ale. 
‘Ts, the total radiation weeded nteraly 
‘Seater than that received at any one poi 
cn tbe surface. 

Probably the most unusual we of radium 
recaly reported ie an application nie Et 
Ramus’ tere ls snuting ut spare and 
Prewenting fies im a rubber factors! 

‘Te ain the factory i saturated with exe 
plosve vapors, Sparks of sate electricity 
enerated nthe trying machinery were & 
Eomatant menace, Even ‘ine, wire brushes 

ed to cary ofall the decticty_ So tiny 
les of eam were plied near the m 
{ns where the sparks were most dangerout 
‘The radium rave lone the scr fling with 
Secret particles which allow the ‘atic 
Shares to How to the nearest metal part and 
thence tothe Eround. 

‘The whole amacing history of radialory 
covers a period offs than forty years, New 
Sacoveree mew equipment, new techeique 
38a tothe pout for the Tature 

Most spectacular af those advances f the 
creation of the nesron ray by the Cailornin 
Sent Its wei ability to pentrate hard 
bjects more easly than the light ones ex 
pecisd to make it an important new tool in'& 
Ted of sensational research. 
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AIRFLOW CH BUSES! 


» AND THE BALANCE OF AN ARROW 


‘of motion that surpasses any known 
form of travel on land or sea or air. 


There is an entirely new system of 
weight distribution 
the fr 


‘The engine is» 
axle. The rear seat is 20 


The “‘periodicity’’ 
spring action—has been g 
down. ‘The motion of the car becomes 
a long, easy glide. 

The Airflow Chrysler creates for 
today the inevitable motor car of to- 
morrow .. . ushering in a new era of 
effortless speed, greater efficiency and 
economy, more comfortable riding, 
and anew refreshing functional beauty 


‘When you see it and ride in it, y 
will know for yourself tha 


IN FLIGHT 


* * * * 


new and infinitely finer 
vel 
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Those penciled scrawls 
are a sign of jangled nerves 


How are YOUR nerz 


TRY THIS TEST 


es? 


If you're the stoli F 


jort of person \ 


u'll — So be careful. Get enough | 


sleep—tfresh air—reereat 


ut nerves. But if you're And make Camels your 
high-strung, alive, sensitive, cigarette 
watch out For Camel's costlier to- | 
See whether you scribble baceos never jangle your bers. Two numbers | 
things on bits of paper, bite nerves—no matter how stead- > 
your nails, jump at unex- ily you smoke : fa 
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